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Ventilation of the St. Louis Tunnel. 
By FRANK H. Ponp. 


It was expected when the railroad tunnel 
leading from the Bridge to Union Depot, in 
the city of St. Louis, was built, that the 
openings at Washington avenue, St. Charles 
and Eighth streets, would be ample to relieve 
it of the smoke from trains passing through, 
but the increased number of trains kept the 
tunnel constantly filled with smoke and dan- 
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per day, and as the locomotives must neces 
sarily go through with full fires and high 
the the 
grades, and burning a soft, sulphurous bitu- 


steam, on account of curve and 
minous coal, the tunnel has for some years 
past been literally choked with smoke to such | 
an extent that it was almost impossible to re- | 
pair the tracks. The St. Louis Bridge and | 
Tunnel Co, instructed Mr. C. Schaler Smith, 
their consulting engineer, to try mechanical 
ventilation, Mr, Smith, assisted by the su- 
perintendent of the bridge and tunnel, then 
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flow in, and after passing through one an 
nulus, the next blade will force them out, 
and as the area of the final.discharge is 
greater than the issue, the gasses pass off with 
very little friction. 

Referring to the engraving, Fig. 1 shows 
a sectional view of the tunnel looking end- 
wise; also showing position of fan, engines 
and boiler. Fig. 2 is a sectional view of tun- 
nel, lengthwise, showing house, fan and 
shrouding. Fig. 3 is a plan showing posi- 
tion of machinery and shrouding; also the 
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trains in 6} minutes, and from west-bound 
trains in 5? minutes, from the moment either 
train enters the tunnel. This is with the fan 
running at 110 revolutions—a speed requiring 
At an) 
faster speed the current of air in the western 


an expenditure of 56-horse power. 


end of the tunnel becomes unpleasantly 
strong for the repair men. 

It is found that 104 revolutions of the fan, 
requiring 50-horse power, is amply sufficient 
for the requirements of the present traffic in 
the tunnel. The fan is run day and night, 











gerous gases, to the great discomfort and an 
noyance of the traveling public. 
Coke-burning locomotives were tried, but 
the amvuunt of carbonic acid gas was still the 
same. The use of coke also increased the 
cost of fuel $100 per month for each locomo 
tive. Another interesting fact might be men- 
It 


caused the coke to 
This did not 


tioned in connection with the use of coke. 
was found that the blast 
cut out the tubes in the boiler. 
show itself until the end of the 
months, after which time the 

were constantly in the shops for repairs, Af 


first three 


locomotives 


ter a trial of fifteen months, the use of coke 
was abandoned, and the idea of ventilating 
the tunnel by mechanical means was pro 
posed, 

This proved a difficult problem to solve, 
for the tunnel is a double track, double arch- 
way passage under the city of St. Louis, con 
necting the celebrated Ead’s Bridge with the 
Union Depot. Itis 5,007 feet long, and has 
grades varying from 1.37 feet to 0.31 feet per 
100. 1t contains one curve 90 feet in length, and 


There are 272 


500 feet radius. 


regular trains 
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Mpruop OF VENTILATING A 


spent several months experimenting on large 
models of various forms of centrifugal fans, 
air screws, and combined screw and centri 
fugal machines, and finally reached a conclu- 
sion as to the best shape to adopt for this par- 
ticular case. They also made many tnials as 
to the flow of air-currents in the tunnel, the 
friction of air at high speeds over various 
surfaces, ete. 

The fan itself, as will be seen from Figs. 4 
and 5, in the engraving, consists of a pair of 
steel cones placed butt to butt,and riveted to 
These cones carry the inner blades, 
wide, and all of 
These again carry a pair of steel 


gether, 
16 in number, three feet 
soft steel. 
annuli, 26’ wide, and having riveted to them 
of 
shrouded 


the outer set blades, 32 in number, 16’ 


wide and annuli, 137° wide. 


The fan itself is 15 feet diameter and 9 feet 


by 


wide. 

In constructing the fan the following pro- 
portions were used: Area of inlet being one 
area of issues is 0.42, area of final discharge 
at top of stack, 0.61. The idea is to create 
a vacuum by the fan, and have the gasses 





RAILROAD TUNNEL 
curve of tracks. Figs. 4 and 5 are enlarged 
views of the fan. 

The machinery is located on St. Charles 
street, near Eighth, exactly at the center of 
The fan is 


run by a Herreshoff compound double cylin 


the curve, as shown in Fig. 3. 


der non-condensing engine, the maximum 
The 
fan is so nicely adjusted that it requires only 


capacity of which is 192-horse power, 


one indicated horse-power to run it 28 revo 
lutions per minute. The fan discharges into 
a stack built of boiler plates, circular in 
shape, 37 feet diameter at the base, 15. feet 
at the top, and 130 feet high. 

The results obtained have been perfectly 
satisfactory. run through the tun 
nel in four minutes, and occupy 1% minutes 


Trains 


in going from the western entrance to the 
fan-house, From the time a train passes the 
fan-house going east, it is 44. minutes before 
the tunnel is completely clear of smoke, and 
the smoke 
hausted in 34 minutes from the time the 
The tunnel 
is, therefore, clear of smoke from east-bound 


from a west-bound train is ex- 


locomotive passes the fan-house. 





and the engineers and firemen live in the 
building erected around the chimney stack. 

As the speed of a train exceeds that of a 
moving body of air, it of course runs, to 


a certain extent, in its own smoke. The 
locomotive, however, is usually in clear air, 
and the smoke cannot accumulate The 


total quantity of air to be removed, in order 
to get clear of the smoke from any one train, 
is 2,755 000 cubic fect. It was found neces 
sary, in order to secure the best results from 
this ventilator, to shut up all other ventilat- 
ing openings, so as to make one closed pas 


sage of the entire tunnel, 
=a 


The strike of the iron workers in the West 
continues, and most of the mills ae idle. 
Prices of iron have advanced somewhat, and 
will probably advance more. Mills that have 
a stock of iron on hand will of course derive 
a benetit from the advance, but viewed trom 
an outside standpoint no increase in price 
can overcome the actual Joss to the business 
of the country at large by the prolonged 
idleness of many industrial establish 
ments. 
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New Lifting and Nou-Lifting Injectors. lows curved paths on the surfaces of the pul- 


The engravings presented herewith repre- 
sent the new or 1882 style of injectors, in- 
vented by W. B. Mack, and made by the 
National Tube Works Co., 8 Pemberton 
Square, Boston, Mass. The lifting injector 
consists of an outer shell shown detached by 


The mixing nozzle number 2 is 


number 1. 
fitted inside the shell, and is held in place by 
the receiving nozzle number 38 being screwed 
upon the end asshown in the sectional view. 
The steam nozzle number 4 is also fitted hy a 
ball joint to the shell, and held by the spanner 
nut number 7. The shell of the steam valve 
number 5 is screwed fast to the end of the 
steam nozzle, and by meens of the ball joint 
may be turned up, down or sidewise to suit 
the direction of the steam pipe. Number 6 
represents the steam valve, and number 8 the 
nut with stuffing-box. By an inspection of 
the sectional view, number 1, it will be seen 
that all the internal parts, when worn by use 
in connection with muddy or sandy water, 
may be easily removed and new ones substi 
tuted, as each of these parts is made to 
gauges, thus insuring perfect fits. 

Railroad companies and others using these 
injectors can keep a stock of duplicate parts 
on hand, so that when an injector gets out of 
order through wear, the worn part may be 
replaced without taking the injector from its 
position on the engine. 

The economical advantages of this con 
struction will readily suggest themselves to 
the engineer upon an inspection of the en- 
gravings. This style is made of gum metal 
im seven different sizes, 


The non-lifting injector also shown, so far 


as workmanship and duplication of parts is 
concerned, is identified with the lifting in- 
jector just described. The patterns are some- 
what different and the feed water must flow 
through it. 

: a 


Belting to Connect Shafts which Neither 
Intersect nor are Parallel. 


By J. Burkrrr Wess, 
Professor of Applied Mathematics and Theoretical 
Mechanics at Cornell University, Ithaca, N. Y. 


FROM A PAPER READ BEFORE THE AMERICAN | 


SOCIETY OF MECHANICAL ENGINEERS AT 
PHILADELPHIA, APRIL 21sT, 1882. 


This article will consist of a statement of | 
the principles on which the discussion is 
founded, with a graphical method of finding | 


the correct positions of pulleys on such 


shafts. It will be treated in a manner some- 


what different from that of the paper, and | 


those who do not find it sufficiently mathe- 
matical and complete are referred 
original paper as published by the society. 
Partial tables, sufficiently accurate for mak- 
ing practical tests of this method are also 
added. 


Figure 1 is an elevation of two horizontal 


| For the engravings, see page 3. } 
shafts at an angle witheachother. Tne gen- 
eral way in which such a twist belt runs is 
The belt 
leaves the lower pulley at the ‘“ point of de- 


familiar to all mechanical men. 


parture,” Z’, and runs in a straight line to 
the ‘* point of arrival,” X, on the upper pul 
ley. This straight line Z7’X (the ‘‘ belt tan 
gent’), is tangent to both lower and upper 
pulleys; it is also at right angles to the up 
per shaft, for otherwise the belt would not 
run in this position on the upper pulley, 
From to Y the belt runs in the usual man- 
ner in a plane, which we will call the ** belt 
plane,” perpendicular to the upper shaft. 
The belt tangent ZX must, in the same way, 
lie in the belt plane of the lower pulley, 
otherwise the belt would not run correctly 
on this pulley. In fact it is the general law 
for all flat belting that the ‘ podut of depart 
ure” of the belt from one pul’ey must lie in the 
‘ belt plane” 

runs. Irom X’ to Y’ 
cular are lying in the lower ‘‘ belt plane.” It 
is well known to all observers that when the 


we have another cir- 


belt leaves the pulleys it does not make an 
angle edgewise, but pulls off in a curve, to 
do which the belt must commence slipping 
sideways at the *‘ slipping points,” 
so that from Y to Zand Y’ to Z’ the belt fol 


to the | 


of the pulley to which the belt | 


Y and JY, | 


leys, which curves join the circular arcs and 
beit tangents without any angle, that is, these 
curves are tangent at one end to the belt ares 
and at the other to the belt tangents. 

It follows also that while Z’ must lie in the 
belt plane of the upper pulley, ¢t does not li 
in that of the lower, but at a distance 7’ to one 





NON-LIFTING INJECTOR, 
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side of it, and the same is true vice vers of Z 

It is also evident that Z and Z will not in 
height as the shafts: 
| fora shaftangle of 90 they will, but for less 
| than 90°, Z will be below, and Z above, the 
[level of ifs shaft, and forangles from 90° to 
| 180° the reverse will be true. This fact will 
|be appreciated by noticing in Fig. 1 that 
| while Z is somewhere nearly over Z’, X 1s 
}much nearer to the eye, and the belt tangent 


general lie at th 


NTN 


slopes towards the eye, as well as to the right 
so that Z must be lower than the shaft. The 
ordinary method of setting such pulleys does 
not take these two facts into account, and is 
| therefore inaccurate, though for shafts wide 
ly separated the error is small. 

It is shown in the complete paper that if 
we develop the surfaces of the pulleys with 


| the curves YZ and Y'Z’ upon them, these 





[Aveusr 12, 1882 








curves will become common catenariesin the call this angle the shaft angle. 


dev: lopment, the size of which for each pul- 
ley will depend entirely upon the radius of 
the latter, and the coefficient of friction be- 
tween it and the belt. The laws of the cate- 
nary enable us to obtain the values of » and 
» in a simple manner. 

Fig. 2is taken from Weisbach’s Mechanics, 
and shows the usual manner of placing the 
pulleys, which is also indicated in Fig. 1, 
where the dotted pulleys are supposed to be 
both tangent to the plumb line, respectively 
at A and A’. 
that these points are the points of departure, 


On the erroneous supposition 


this position is correct for a belt running up- 
ward in front and down behind. In Fig. 2 
four positions are shown in horizontal pro- 
jection. If a plumbline be hung at either 
a, b, e or d, it is evident that both upper and 
lower pulleys will be in contact with it. The 
position af @ has been chosen for Fig. 3; the 
direction of the belt is indicated by arrows. 
By reversing both shafts the belt will shift to 
d, or, when one alone is reversed, to dor e. 
This method of setting is sufficiently correct 
for a shaft angle of 90°. 

A model is sometimes constructed in ac 
cordance with this method of setting. It 
consists (Fig. 4) of two leaves of card-board, 
hinged together as indicated. When the 
leaves are open, we have the two circles, rep- 
resenting two pulleys, connected by an open 
belt with points of departure Z and 7’. By 
folding the leaves gradually, it is intended 











INJECTOR, 


that the model shall represent the open belt 
changing through all degree of ‘* twist” until, 
when the leaves are together, we have a sim 
ple cross belt, which latter is indicated by 
the dotted position. It is easily seen, how- 
ever, that the points of departure must grad 
ually approach each other as the leaves are 
folded. reaching Z and Z’, for the cross belt. 
To make this form of model represent the 
method of making 
the point of departure change with the angle 


case correctly, some 
must be devised, and also some way of chang- 
ing the position ef the hinge, which also 
should vary with the angle between the 
leaves 

Fig. 5 represents a model constructed in 
an entirely different manner. The two roll- 
ers are horizontal, and the upper one can be 
set at any angle with the lower, 


The lower 
roller being turned by the crank, the upper 
one will be driven by the belt, which will 
find its natural position as shown, It will be 
found that this position, as indicated, does 
not correspond with that of two pulleys set 
tangent toa plumbline; and it will be found 
also that the position of the belt will be dif- 
ferent for different coefficients of friction 
between it and the pulley. 

We will now explain the graphical method 
of finding the correct position of two pulleys, 
as shown in Fig. 3. 

We have given the radii R and R’ of the 
upper and lower pulleys, the height 2 of one 
shaft above the other, the shaft angle, and 
the direction of motion of the shafts. The 
belt is supposed to be perfectly limber edge- 
ways; if not so, it will run still further away 
from the usual position. 

We make now aplan of the shafts ‘Fig. 3), 
and, as we cannot yet draw the pulleys in 
position, we draw the plan of two rollers or 
drums of the same radii (as in the model, 
Fig. 5). The plan of each roller will consist 
of two straight lines representing their out- 
side elements, and these lines will inter- 
sect in four points a, b, e and d (as shown in 
Fig. 2), only two of which (@ and }) appear 
in Fig. 3. If now we pass plane 2 through 
a, and perpendicular to the lower shaft, we 
shall cut out a circular section, represented 
by the semi-circle, from the lower drum, and 
from the upper an elliptical section, which 
we shall now proceed to find. Where the 
plane 2 cuts, the first element of the upper 
drum will be the vertex of the ellipse; the 
plan of this point is a, and we must project 
it to a height / above the ground line to ob 
tain elevation a’ of this vertex. The center 
of the ellipse will be.at e’, which is found by 
projecting e to the same height, i, e is the 
horizontal projection or plan of the point 
where the plane 2 cuts the center of the up- 
per shaft. The minor axis of the ellipse is, 
of course, the diameter of the drum, and we 
can now draw the curve by usual methods. 
faving done this, we find, for convenience, 
a circular are (with a center at f.), which 
agrecs nearly with the needed portion of the 
curve, and use this in place of it. We can 
now draw the belt tangent 2’, 2’, (which ap- 
pears in its true length), and thus‘obtain the 
points of departure 2’, and of arrival 2’,. 
Projecting these back, we obtain them planes 
or horizontal projections 2, .r,. 

In the same way we cut both drums by the 
plane 4, g will be horizontal projection and 9g’ 
the elevation of the vertex of the ellipse, while 
the semi-circle will fall in the same place as 
before. In this way we obtain the points of 
departure and of arrival z, and 2, in horizon- 
tal projection. Connecting these points by 
curves tangent at ) to the outside elements of 
the cylinders or drums, we obtain the hori- 
zontal projection z, 2, 0 of the *‘ curve of de- 
purture”’ for the upper pulley or drum, and 
the projection ag a, b of the ‘‘eurve of arri 
ral” for the lower. 

In an entirely similar way, by means of 
the planes 1 and 3, passed perpendicularly to 
the upper shaft, we obtain the horizontal 
projection z, z, c of the curve of departure 
for the lower drum (on its underside), and 
the horizontal pro‘ection x, xv, ¢ of the curve 
The 
intersection J of the projections of the curves 


of arrival underneath the upper drum. 


of departure would be the projection of the 
intersection of the belt planes, were it not for 
the slipping sideways of the belt, which 
throws the belt still further away from a. It 
is generally sufficient to make one section 
each side of where the belt will probably 
run—that is, two sections perpendicular to 
each shaft—and to consider the portions of 
the curves of departure and of arrival in 
cluded 
lines. 
To allow for the slipping of the belt, we 
must find the belt angles for z, and z, and 
forz, andz,. We will find it for z,, and it 
is the angle, which a belt running off the 
upper drum at z, would make with an ele- 


between these sections as straight 


ment of the drum or cylinder at the point. 
Evidently, z, vz, is the horizontal projection 
of the belt-tangent, and if we draw 2, 7’, 
through 2, it will be the horizontal projec 


We will | ton of a horizontal line parallel to the upper 
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shaft and making, with the belt-tangent, the 
angle sought. z,7,, perpendicular to 7, 1, 
is the horizontal projection of the perpendic- 
ular of a right-angled triangle in space, of 
which 7, #, is the base and the belt tangent 
the hypothenuse. If we revolve now this 
triangle about the base until it is horizontal, 


the vertex, projected at z,, will go out on r, 


,, produced to 2” 
making 2’” 


length 2’ 


», Which may be found by 
» “, equal to the true beit-tangent 

2 «’, taken from the elevation; r, 
ty, 2’, is then the angie sought. 

In the same way the angle must be found 
for the other three planes. For planes 
through } and ¢ it would be 90°. 

The connection between the belt angle for 
the plane 2 and ¢, is quite simple, and we 
find v, as follows: Subtract 7.2, from w’',2 ‘y, 
and divide the remainder by 7,2 ,, multiply 
this quotient by the radius FR of the (upper) 
pulley and divide by the coefficient of fric 
tion and the result will be v,. In the same 
way find ¢,. To find 7, andr,, R must be 
used instead of R. Only 7, and rv, are shown 
in Fig. 3 to avoid confusion. We lay off v, 
from zy to f,, parallel to the shaft, and draw 
from t, a line perpendicular to the shaft, this 
cuts the line 2a@e and gives sg. 
way we find x,, s 


In the same 
,, and s,, and draw the 
“Curves of tutersection,”’ xys,b,and aes, OF 
straight lines may generally be used for the 
portions needed of these curves. 

The intersection S of the curves of intersec- 
tion is the horizontal projection of the inter- 
section of the belt planes, which we can at 
once draw. Where the projections of these 
planes cut the curves of departure, we find 
Zand Z’ the correct points of departure. If 


from these points we drop perpendiculars on 


the projections of the planes, we shall have 
rand v, the true distances that the belt slips. 
[t is unnecessary to find the point Y, except 
to be able to draw the belt correctly; it has 
nothing to do directly with the position of 
the pulleys, nor isthe curve of arrival of any 
further use in this connection. 

The ordinary method of setting supposes 
the belt planes to pass through «, / is the dis- 
tance of the upper belt-plane from a, and / | 
that of the lower, and these distances are 
what we need for setting the pulleys, and 
may be tabulated for the purpose. The values 
of rand ¢’ show also what extra widths of | 
pulleys are needed to allow for the slipping | 
sideways of the belt. 

Those who may be disposed to test the | 
practical accuracy of the positions obtained 
as above, will confer a favor by reporting the 
results tome. To put the matter in «a more 
convenient shape, tables (sufficiently accu- 
rate it is hoped) have been prepared for 
open belts. The shaft angles are given in the 
second column (headed S A) up to 60°; for 
90°, 2and/?=nothing. #&, the radius of the | 
lower pulley=half an inch throughout the 
tables, and in the first column, the distance 
apart, 2, of the shafts, is given in inches; the 
remaining six columns are also in inches. 
The coefficient of friction for which the tables 
are calculated is one-fifth. / and JL’ are 
quantities to be used when the coefficient is 
not one-fifth, as explained in the example. In 
testing the tables a narrow belt should be 
used, as no allowance has been made for 
stiffness edgewise of the latter 


TABLES. 


COEFFICIENT OF FRICTION=U.% 


R R 

/ S.A / L ’ l vi 1 
3 15 6 +] 01 
Bd 11 26 O4 
> 21 16 OF 
60 15 12 18 
i 15 37 ”) Ol 
30 23 16 a 
15 12 O09 O4 
60 og | 00 
{ 15 2Qv 11 00 
30 14 10 (2 

15 OS 7 O38 a ~<) . 
60 O68 Od LO5 

t 15 11 6 ow ne 

30 ri OF a1 
15 O4 O38 Ol 
Ho 03 (WP O38 
la 15 O6 OR oo 
30 038 Oz oOo 
£5 4 OR OO 
60 OR (R O01 


AMERICAN 


i =. ae 


h \S.A 1 L ’ l L’ | ¢ 
3 15 .88 41 01 87 41 02 
30 55 34 .038 52 32 Os 
45 35 26 4 .30 22 16 
Ho 24 20 10 .18 15 2H 
) 15 48 22 00 42 22 .O1 
30 7) .18 02 | .26 ont 04 
15 17 14 OF 15 12 Ur 
60 | .10 Od 09 OS 12 
; 15 23 12 ow 23 12 m 
30 16 10 Ol 15 09 OR 
15 10 OF OR 09 OF O4 
60 OF .06 3 .05 4 if 
11 15 .10 O5 00 09 OD oo 
30 OF O05 oo OF O5 1 
45 O4 038 O1 m4 038 mw 
60 038 Lm Mm 038 2 | .0 


For the intermediate values of the quanti 
ties and for other values of the coefficient 
we proceed as in the following example: 

GIvEN :—Two shafts 6 feet 6 inches apart 
and at an angle of 20° with each other. The 
pulley on the lower shaft is 40 inches diame 


MACHINIST 


R 3k 
h S.A / L ? l 1 ? 
{ 15 1.04 nO Ol 1.02 tt] O5 
0 65 41 a2 5Y 37 12 
45 44 33 in 3 26 22 
60 23 VW oo 17 11 i) 
ri 15 48 22 oo 13 22 Ol 
30 B5 24 01 32 21 06 
15 19 16 O38 16 13 oo 
Ho 13 Ww 4 ao 15 
10 15 M0 10 Ow 20 10 ol 
30 1 10 O1 14 Ov a8 
+ Bs) 10 Os m ao OD 
60 O6 m OD M4 Os 
It 15 Os O4 oo OS O4 oo 
0 7 OS 00 OF OD O1 
5 OS O4 ol O4 038 m 
6o 03 Mm O1 Mm OR O38 


We go now to the next table, headed R 
3R’, and find / in the same way, except that 
as h=5 does not appear, we find that for / 
4, /=.80 and for A=7, /=.35; consequently, 
for }=5, /=.60 (allowing something for the 
fact that from /=4 to 4=7, 7 decreases more 
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ter, and that on the upper shaft is 16 inches, 
and the coefficient of friction is one-quarter. 

So.uTion. — In the tables the lower pulley 
is the smaller; we must therefore invert those 
in the example, and we must also reduce all 


the dimensions by dividing by 16, to bring 


the smaller pulley to the tabular value of one 
inch diameter. This will give 16 in.+16=1 
in. or W’=15. 40in.+16=214 in. or R=1'%4 

216k. 6 ft. 8 in, +16=5 in. or h=5 S.A, 

20. We will first find 7 by interpolation, 
In the table headed R=2RK’ we find opposite 
h=Sand 8.A.=15 , /=.48 and L=.22, corre 
sponding, of course, toa coefticient of friction 

.2.. To get/ for a coefficient =.25 we pro- 
ceed as follows: The coefficient is to be ¢é 
creased one-quarter of itself [.20+ (.20+4) 
.25], we therefore subtract from / one-quarter 
of L. This gives (.48 —(.22+4)—.38) /=.38 
for a coefficient =.25. In the same way for 
S..A.=80° we have /=.23 and for S.A.=20 
(one-third of the way from 15 to 30°) we 
have /=.33,—so that for R=2R’, h=5, 5.A. 
—2) and coefficient 25, 1.33. 


| rapidly at first); sothat for R=3Rh,1—5, S.A. 
|—20 and coefficient =.25, 7=.60. 
then for R=2'g R’, /=(.884.60)+2=.46. In 
a similar manner we find that / =.45. These 


values are for R'=.5 and we must therefore 


multiply them by 16 and get for the distance 


/ from the plumb-line Fig. 1, or from the 


point «, Figs. 2 and 3, to the belt-plane of 


the 40inch pulley, (7x16=.46x16=7.4 
inches. Also the distance from a to the belt 
plane of the 16-inch pulley will be .45 x 16 
7.2 inches. 

To calculate the values of ¢ and ¢ for the 
coefficient .25, we simply decrease the + and ¢’ 
in the same proportion that the coefficient is 
to be increased ; that is, we reduce ¢ and ¢ 
in the proportion of 5 to 4. We then inter 
polate for the values 4, 8.A., ete., in the 
given example, and find that ¢=.1 inches 
and +’=.6inches. The smaller pulley should 
therefore be made an extra half-inch wider, 
to allow for the value of ¢ or aninch wider 
if ‘‘coned”’ in the center 

Nore.—The coefficient of friction is found 


We have 


R 4 R' 
h S.A / i ; / Ff ’ 
5 1 1.09 52 ol 1.06 nO 4 
30 72 AM OR 65 41 13 
15 Mw 38 4 x0 224 32 
60 36 30 06 21 17 46 
Ss 15 50 25 om 19 4 oO 
30 36 25 O01 33 23 06 
5 25 20 m 20 15 13 
60 16 14 O4 11 a9 1) 
11 15 20 15 oo ds 15 01 
30 21 14 Ol 19 13 04 
15 14 11 mm 12 .09 OF 
Go 10 OS 08 4 O68 i 
14 15 13 (%% Oo 13 OF Oo 
30 eB | OS Oo 10 OF On 
5 4 O68 Ol 06 05 O8 
60 OD O4 01 04 08 05 


by weighting, say a square inch of belt rest- 
ing on the surface of the pulley, and meas- 
uring the force required to make it slide 
slowly along; the latter number of pounds 
divided by the former is the coefficient 
sought. The surface of the pulley must be 
set level, and the experiment made in a di- 
rection perpendicular to its face. 
a 
Boring Shells for Plug Cocks and Tubes 
for Oil Wells. 

The Jarecki Manufacturing Co., Erie, Pa., 
have a machine for boring twelve iron shells 
for plug cocks at one operation, and in the 
same time that one could be bored. Each 
shell has a thread cut upon the outside at the 
small end of the shell, and is screwed into 
a chuck upon the end of a spindle. These 
spindles are placed in a circular frame hung 
upon a heavy horizontal bar or mandrel and 
revolve upon it. The cutters are held in 
small bars attached to another circular frame 
sliding but not turning upon the same bar, 
which is fed forward by feed gears. The 
taper holes in the shells are obtained by 
dropping the ends of the spindles nearest the 
cocks towards the mandrel. The frame is 
driven by gearing which also transmits a 
rotary movement to each of the spindles. 

Another machine that attracted our atten- 
tion was for boring six cast iron tubes for 
oil wells at one time. These tubes are about 
five feet long, and being cast solid have to 
be bored out. For this pnrpose twist drills 
of 1)" in diameter are used and are fed up 
from the bottom. Six of the tubes are 
placed vertically within a revolving frame 
and the drills started at the bottom. Weare 
informed that these drills pass through the 
tubes without a deflection from a straight 
line of over ,', of an inch. The tubes are 
cast in exact vertical position, so that the 
center is softer than the outside, which 
accounts for the drill running so nearly cen- 
tral and ina straight line. When the tubes 
are cast in an inclined position the hardest 
part will be upon one side, while the softest 
will be upon the other. By putting a slight 
groove across each cutting edge of the twist 
drill the chips are broken so that they do not 
clog the hole. These machines were gotten 
up by the superintendent of the works, Mr. 
T. G. Morse 

ee ee 

An Italian Marquis sends us one hundred 
francs ($19.08) for the renewal of his subserip 
tion to the AmMericAN Macurinist. We 
have accordingly credited the Marquis with 
nearly five years’ subscription. 

= =: = 

The British Steamship Glenavon recently 
made the trip from China to New York in 
14 days and 14 hours, making an average 
speed of 12!4 knots per hour including three 
stops for coal. The total consumption of 
coal was 2,500 tons, 

ee 

The Associationof Agricultural Implement 
and Machine Agents, is an English society, 
which according to the /ronmonger enjoys 
the confidence of and works very amicably 
with the great body of manufacturers.  ‘‘Its 
members comprise those who are agents 
pure and simple, as well as those who are also 
ironmongers, one of the conditions of mem 
bership being that agricultural machinery or 
implements worth £300, or £1,000 worth of 
ironmongery, together with a minimum of 
£150 worth of implements, shall be kept in 


stock,”’ 
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Grinding Spherical Ended Connecting 
Rods, 


By A.J 


SHAW, 


Iu the shop Of the Chandler & Silver Wate 
Motor Co., at Lewiston, Me., 
for finishing the spherical ends of the con 
their 


is used a device 


necting rods used in water motors, 
which the writer to 
which is superior to anything with which he 
is acquainted, It is the suggestion of Mr. J. 


F. Perkins, foreman of a shop in the vicinity, 


believes be new and 


and is based upon tle principle that lines of 
the 
circles, and 


revolution drawn about surface of a 


sphere in any direction are vice 


versa, if these circles are taken to represent 
cuts and are made to cross each other in con 
stantly changing directions, the surface de 
veloped will be a sphere. In practice this con 
dition is complied with by a revolving ring, 
whose axis of revolution, perpendicular to 
the plane of the ring, lies at an angle to the 
axis of revolution of the sphere operated 
upon, which axis is determined by the stem 
of the connecting rod. The process is one of 
‘‘Jead lapping,” the ring being of lead and 
supplied with a mixture of oil and flour 
emery. 

The accompanying sketch will give an idea 
of the device, and although the apparatus 
was a rough and temporary one, the results 
obtained were very satisfactory. 

R isa collar, with a set screw S, held in the 
jaws of a chuck on the lathe spindle. 

Lis the lead ring, which is in halves, so 
that it may be closed up asit and the ball are 
ground away. A is the ball operated upon, 
and (© the stem or body of the connecting 
rod. 

Pis the tool post of the lathe, and 7 a 
piece of wood provided with a notch in 
which the C of 
rod. 

The ring 1 should be cut away on the 


rests stem the connecting 


front side so that the stem of the rod may 
swing around as shown to an angle of 50° to 
60 
of the opening O should be something less 


with the axis of the lathe, and the angle 


than the angle of the rod (, as it is necessary 
that the surface of the lap extend far 
around as to pass the axis of the rod ( ex- 
tended. 

The dimensions are approximate only, and 


sO 


may be varied considerably without affect- 
If, however, the angle be 
tween the axes of the lathe and rod be small, 
it will be necessary, in some cases, to apply 


ing the results. 


a light end pressure to the rod ( to prevent 
a tendency to wear forward in the ring. 

The process is as follows: 

The ball is first turned by a ball-turning 
device similar to the one shown in the AMERI 
CAN MACHINIST some time since, and then 
inserted into the ring with the stem (C 
ing in the notch of the stock 7. The ring 1 
runs, at a moderate speed toward the front 


rest 


of the lathe, and its friction on the sphere A 
the of 
at an angle with the axis of 


causes it also to revolve, but as wUXIS 
the rod C lies 
revolution of the ring 1, each 


emery makes a cut in a diagonal direction, 


particle of 


on the surface of the sphere A,and as the rev 
Olution of the parts constantly changes the 
relative position of the surfaces of ring and 
sphere, the cuts cross each other in all diree 
tions, andas the cutting particles all move 
in circles, the surface produced must be that 
of a sphere 

A constant supply of emery and oil is fed 
to the ball A, and by its revolution is carried 
into the cutting surfaces of the lap ZL. 

The head of the 
ratchet on the principle of the star feed, and 


set screw S may be a 
may strike against a spring stud, thrown up 
at the will of the operator. 

It is not necessary that the center of thi 
sphere and the axis of the lathe should coin 
cide, as the results will be the same in either 
case, 

The time occupied in grinding down each 
ball 13, No. 00 
flour emery, the balls being turned up from 
100 to 1 
inch is about eight to ten minutes, and this in- 


all 


inches in diameter, with 


steel castings with a feed of about 


cludes changing and necessary opera- 


tions, 
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New Slotting Machine. 

We illustrate with this a slotting machine, 
as built by the Niles Tool Works, of Hamil 
ton, Ohio. The present illustration is of a 
Se the 
features of design and construction are ad 
hered to in the 9’7, 13’7 and 18” stroke, for all 


of which they have recently made entirely 


stroke machine, but sume general 


new patterns, 

This machine, which is very heavy, is, as 
may be seen, at the same time neat in design. 
It is arranged for the greatest convenience 
in handling, the feeds in particular being 
brought so close together that the operator can 
handle any of them from the same position, 


a 


mn 


aL 
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NEW 


It has the usual feeds longitudinal 


and circular 


Cross, 
which are operated by a cam 
on the back of the main driving gear, so ar 
ranged that the feed invariably takes place at 
the upper end of the stroke, and never dur 
ing the cut. The actual stroke of the ma 
chine is enough greater than the rated stroke 
to allow for the operation of the feed, so that 
the full rated stroke of the machine is always 
available for work. 


| yesterday afternoon. 


MACHINIST. 





The cutter bar has a very long bearing, 
which is adjustable vertically. 


operated on, so that the cutter bar is always 
supported close to the work, which makes it 
very stiff and free from any tendency to 
spring. 


The cutter bar has quick return, and is | 


counterweighted. 
—_—_-e>e—_——_— 


The Longest Iron Rod in the World, 


The longest three-quarter inch rod ever 
made was rolled ‘at the Albany Lron Works 


Soo 


SLOTTING 


\IACHINE 


end to end It is 
rod 
produced in this or any other country, thi 


of flaw and plump from 


forty feet longer than any ever before 
next largest having been made in Pennsyl- 
vania, The manufacture was experimental 
to determine how long a rod could be rolled, 
and was conducted after careful preparation 
under the of Superintendent 
Williams, with Caleb Giles as The 


rolls moved with lightning speed to carry the 


direction 
roller. 


It is 263 feet long, free | 





platen 


| time 


| Auausr 12, 1882 


rod through before it cooled. The remark 
able piece of workmanship is now on exhibi- 
tion atthe mills, If this achievement be ever 

Superintendent Williams will try 
- Troy Times. 


beaten 
again 


Shop Kinks. 


By Lewis F,. LYNE. 


ANGLE PLATE FOR PLANERS. 


In machine shops generally much valuable 
lime is wasted in placing work squarely 
As a prelim- 


inary operation, the rough castin or forging 


upon the platens of planers. 


is first placed as nearly square as possible by 
the edge of the platen to allow for truing 
sides. A rough and finishing 
run the top down 
cither side, after which the work is loosened 


up upon all 


cut is then over and 


jand placed as nearly at right angles to the 


first position as possible, using a 24-inch 
Every mechanic 
who has used a square of this kind knows 
full well that scarcely one out of a dozen 


common carpenter's square. 


| will prove to be an exact right angle, and a 
The bearing | 
is raised or lowered to suit the work being | 


great many of the home-made machinists’ 
After running 
a trial cut over the work it is tested, which 
test, in nearly every instance, will prove un- 


squares are in the same fix. 


satisfactory, so the piece must be shifted and 
other trial cuts started until it is found to be 
The details de 


precisely square. herein 


| scribed have been, and are, gone over time 


and again in executing different kinds of 
work, and upon pieces requiring great accu 
racy the chances of error are very serious. 


| For instance, a slight inaccuracy in a square 


or a burr or ragged edge upon the work may 
effectually destroy the perfection aimed at in 
going through the different details. In fact, 


}a small chip adhereing to the square or work 


is fatal to the production of accurate results. 

I believe that the details here explained, 
when followed carefully, will be sufficient to 
produce a tool which may be used with im- 


plicit confidence. 


The device shown at A B, in the accom- 


| panying engraving, represents a very simple 
| method of constructing an angle plate which 


may be applied to a planer at a moment's 
notice and is sure to be accurate every time. 


| This plate is first planed all over and finished 
| so that 


nothing remains to be done but to 
plane the groove for the tongue C which is 
to fit the groove in the platen. A square 
cast-iron frame D is made with high cor 
ners—shown better in the edge view /. These 
corners were planed so as to lie flat upon the 
To accomplish this it became neces- 


| sary to turn the casting upside down several 
| . . 
| times, running a cut over the corners each 


A section of the frame is shown at F. 
After all the rock has been taken out of 


| the corners, the frame is placed against a bar, 


G, which is held down by a clamp at each 
end, and may be adjusted by the set screws 
Hf, and a The 


frame is then turned and placed as nearly 


cut run down each side. 
square as possible, and a cut run down the 
other two sides; then, by turning the frame 
upside down with the end J at G, the error 
will at once be revealed by testing with the 
tool / at 
screws // 7 this error can readily be elimi 
nated These details should be repeated until 
the frame J can be turned in all positions 
and have the tool J touch either of the two 


ee 
each end. By means of, the set 


sides their entire leneth, which will be proof 
that 
The frame D may now be removed and the 


a perfect square has been produced. 
angle plate A put in its place, with the long 


sick Great care must 
be 


burrs, and bringing the two edges into close 


A against the bar G. 
taken in setting 


=» 


removing all chips and 
contact. The groove is then planed to re 
ceive the wrought iron tongue C, which may 
be held either by dovetailing or putting a pin 
near each end, 

The middle groove in the platen should be 
trued up to admit the tongue C making a 
neat tit. 

The advantages of this device at once be 
come apparent, and it will be seen that from 














Avausr 12, 1882 | 








this any number of accurate angle plates 
may constructed. Where there are a 
number of planers in a shop, the middle 


be 


groove in the platen should be of a standard 
size to admit angle plates belonging to any 
of them. 

No part of this process is patented, and 
any one has the right to use it, but Ambrose 
Webster, superintendent of the American 
Watch Tool Company, Waltham, Mass., has 
made a special set of tools and apparatus like 
the one herein described, and has placed 
them upon the market at a nominal price, 
which is probably much below the actual 
cost of making a single set 


————— 


Graduated Blower for Gas Producers, 





Probably in the efforts that are being made 
to obtain the maximum of heat, in the form 
of mechanical work from the consumption of 
the minimum amount of fuel, the most no 
ticeable is the change from the direct 
sumption of the fuel to the indirect method 


Con- 


of first converting the fuel into gas and then 
burning it. 

There is much to recommend the use of 
vas as a fuel, as its cleanliness and the facility 
with which its use can be regulated, in addi- 
tion to which it is claimed that a material 
economy will result from its employment as 
compared with the use of solid fuel. 

To successfully operate the system of gas 
firing, it is necessary that the plant for the 
production of the gas be of the simplest 
kind, and at the same time fulfil every re- 
quirement for a regulation of the composition 
as well as of the quantity of the gas pro 
duced. 

While there are gas producers operated by 
draughts, it claimed that it is 


is 


natural 








blast, for the following 


have a 


essential to 
reasons: 
The requirements to produce carbonic ox 
ide gas from coal and other carbonaceous 
materials are always met when the layer of 
fucl in the producer is sufficiently high to 
allow of 


verfect combustion in the lower region of the 
| 


carbonic acid gas resulting from 
producer, being recarbonized in the upper 
portion of the fuel bank 

It follows 
sonable practical limits the height of the fuel 


the 


therefore, that within certain rea 
bank can hardly be too great. Under 
most favorable conditions and with every 


its 
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proper pressure and simply 
conducted by pipes to the 
points of combustion 


| Experience has shown 
that, the 
ture of fuel, the bank should 


to 


according to na 


have a height of from 38 
6 feet, and for 
12 
water should 
When the 


quirements for gas are 


to 20 
be 


| 


pressure of from 
inches of 
at disposal. 
sub 





ject to variation, it is fur 


thermore necessary to pro 





vide for means of regulating 
the quantity of blast, thereby 
to 


making the production 





oh 





ANGLE TRON FOR PLANERS 


sistance that altitude and temperature can 
supply, the power of chimney draught will 
not exceed two inches of water. 

To operate a producer with this limited 
power corresponding conditions have to be 
complied with, involving a careful distribu 
tion of the fuel and an extremely limited 
height of bank, and this again 
limits the capacity and form 
of producer, and furthermore 
the quality and natural form 
































the 
sumption, thus obviating the 
ot 


correspond with con 


Hges 
Ly) 


necessity for storage an 
excessive production, 


The 


gravings illustrate a blower designed for use 


accompanying en 
in the production of gas by Schutte & Goe 
ring, of Philadelphia, Pa., in which Figs. 1 
and 2 represent the blower in elevation and 
section. 

In this blower the regulating as to quan 
tity is accomplished by means of the different 
sized nozzles, 1, 2, 38 and 4, in addition to 
which the motion of the steam spindle has 
been made to correspond at all times with 
the motion of the air slide, by positively 
gearing them to one handle, as shown in 
Figs. 1 and 2. “Besides this, means are pro 
vided for an extra throttling of the air inlets 
found the 
proportionate amount of moisture and tem 


when desirable for controlling 
perature of the blast. 

Fig. 3 represents the application of this 
blower to a battery of six gas producers at 
the bolt and of X& 


Townsend, of Philadelphia. This blower, a 


rivet) works Hoopes 
No. 1, works against a counter pressure of 12 
to of water, and has a graduated 
capacity of 10,000, 20,000, 30,000 and 45,000 


20 inches 


cubie feet of air per hour. 
3) Ee 


According to the Shoe & Leather Reporter, 
the leather and shoe trade is becoming more 
active 



































of the fuel. Qn the other 
hand, with a powerful blast, 
the grate surface can be re 
duced and the height of 
4 
> 
1 
2 
ia 
-| 
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the tire bank can be whatever is desired. 


The nature and form of the fuel can also be 


of any description, even of so poor quality 
as to produce 50 per cent, of ash, whil 
the capacity of the producer, corresponding 
to its dimensions, may be kept at its maxi 


mum, 

Another important consideration is that of 
distributing the gas 
When gas 


or forced draught, holders 


to the points of combus 
tion is produced with a natural 


or other more o1 
less expensive appliances have to be provide d 
to keep it under pressure, while with a forced 


blast it the 


under 


is made and retained 








LETTERS FROM PRACTICAL MEN, 


Jobbing and Special Foundries, 
Kditoi Var hinist: 


Mr. Wishart, in your issue of July 1, 


American 
in 
trying to save his credit, as he calls it, and 
of 
(which seem to be good) in relation to straw 


in exercising his powers imagination 


men, offers me an opportunity to show that 
be 
a jobbing foundry and one de 


there should some difference in the man 
ot 


ed to special work, 


ugement 
vol as in manufacturing 
I think I am not mistaken when I say that 


Mr. Wishart’s shop is one that makes a special 


this a blast | 


| 


5 


line of light castings, week after week. Such 
being the case, he knows exactly how much 
iron is required to be melted to have every 
mould poured, and have noiron left unmelted 
A man 
without 


or poured out on the foundry floor. 


running such a shop as this can, 


much fear of trouble, get everything down 


to a very fine point, as regards the least 
amount of fuel he can use, and when this is 
established he can go to his cupola men and 
iron to be used 


for 


vive orders for a mixture of 


throughout his whole heats, weeks or 
months. 
Now let 
the management of a jobbing cupola can be 
I would like 


to know of a jobbing foundry that 


us see if things connected with 
rot down to such a tine point, 
just for 
one week—could run its cupola without 
having to change the mixture of iron, and | 
should like to hear from a jobbing foundry 
that can run without sometimes having more 
or less iron short, or too much iron melted 
for the heat. 1 should also like to know if a 
shop doing a light special class of work 
would attempt to compare notes with a job- 
bing shop, as regards the number of times it 
has been necessary to charge up more iron 
towards the last of the heat, caused by some 
casting taking more iron than was allowed 
for it, or by some run-outs whereby iron is 
lost, &c., Ke. 
It would be 
shop could show twenty such cases to one of 


Mr. Wishart, in his reply, 


safe to say that the jobbing 


the other shop 


acknowledges that if he had tried to melt 


three more such charges as his last one, his 


heat would have been a failure. Believing 
that a discussion should always be for the 
purpose of drawing out facts, T will now say 
that I think experienced 


trouble in the melting of the three charges, 


he would have 


no matter how much fuel he had used be 
tween them, 

That | plainly understood, | wil 
say that had [T wanted to melt three more 


may be 
charges, such as my last charge of iron and 
fucl, it would have been successfully done. 
With his plan of charging, he acknowledges 
he could not have done it 

I would now like to ask Mr. Wishart, what 
would be the result of trying to run a jobbing 
foundry after his plan’ 

He had nothing to prevent his obtaining 
the 
labor he took; but such economy as his, J 


the results he did with extra care and 
think, has been fully proved to be no economy 
at all 

A man having a small heat to run off, and 
knowing exactly how much iron he will 
want, can with safety lessen his fuel between 
the charges at the expense of lowering his 
bed, but to do this in a jobbing shop would 
very often prove disastrous. 

To have no misunderstanding as to what 
is here meant by the lowering of the bed, the 
following elementary explanation is offered: 
Phe bed in a cupola is the amount of fuel put 
of the 
up to 20” above the 
Upon this bed the greater 
This bed of 


in, ranging, according to the height 
meltihe points, from 10 
top of the tuyeres, 


portion of the melting is done 


| fuel ean be raised or lowered, when a cupola 


lof light scrap iron and 


is melting properly, by putting in more or 
With 


the temperature is the high 


less fuel between the charges of iron. 
even charging, 
est at the regular melting point; but under 
favorable conditions iron can be melted above 
or below the regular melting point, 

\ cupola can be charged so as to have the 


latter part of a heat melted below the melt 


ing point; and in so doing, should it be ascer 
tained that there would be a shortness in 
iron, there would not be much trouble ex 


peru need by throwing in 200 or 300 pounds 
a little fuel 
But should there be from 500 up to 1,500 


pounds of iron want d, then it would require 
raise up the height of 
melting th 


To do this successfully every 


fuel enough put in to 
the bed 
extra charges. 


before going on and 
time, Lelaim is, in the smaller-sized cupolas, 
impossible. To guard against the risk of a 
failure, in a jobbing foundry, we put fuel 
enough between the charges to keep up the 
bed 


Mr. Wishart, in his de 


pended upon what could be cailed the bed to 
he 


economy. tests, 


do the work, as all the fue! used between 
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the charges of about 4,000 pounds of iron 
In this way of charging, 
his bed must have got dangerously low when 


being 175 pounds. 


his iron was melted. 

Economy of fuel is often practiced at the 
expense of something else, and economy in 
melting iron in a light special foundry, is not 
the same as economy in a jobbing foundry. 

My friend Wishart seers to have got 
mixed up; the proof being that in his first arti 
was a success, 


cle he says, my melting 


and in the second he joins with Mr. Kirk in 


trying to convey the idea that it was not 
nevertheless, I shake hands 
THomas D. West. 


success; but, 
with him. 


Cleveland, Ohio. 


About Strains, 
Kditor American Machinist: 

In screwing up bolts about engines and 
other machinery, the (uestion sometimes 
be better if the 
nuts were not forced down so tightly, and 


occurs to me if it would not 


apparently an unnecessary strain put upon 
them? The forcibly 
brought to mind quite recently as T heard a 


subject was more 
foreman machinist cautioning © man about 
hard the bolts in 
engine getting ready to run. As near as I 
“The only oftice of 


screwing too upon an 
can remember, he said: 
those bolts is to make a steam-tight joint, 
and I have had enough put in, so none need 
All un 
necessary strain you put on them now lessens 
their strength to hold the of 
when let in.” 


to be more than moderately tight. 


force steam 

Being acquainted with the foreman (Mr. 
C. O. Sine), and knowing his inclination to 
‘argufy,” Lasked him if the advice he had 
just given his man held 


rood mn 


split hubs, driving keys, ete. His reply was 
that he had good reasons for saying yes. Fo 
the sake of differing with him and learning 
What might result from a talk with him on 
the subject, | made the following assertions: 
Ist, That as long as bands were not put on so 
tightly as to burst when cool, their useful 
strength was not impaired. 2d, That in put- 
ting a crank on a shaft and driving the key 
in within one stroke of the sledge of bursting 
the hub, does not weaken it, so far as its 
ability to transmit force is concerned. 3d, 
To screw up joint bolts all they will stand. 
(I don’t wish to be understood as advocating 
this way of putting work together, for in 
case a shaft was to heat up very quickly a 
very tight pulley or crank might not be able 


to stand the expansion of the shaft, and for | 


other like causes.) ‘‘ Coe” said, in replying, 
that if my theory was correct, the strain on 
cylinder heads and other joint bolts was con 
stant, with without 
which would be very hard for him to ‘ tie 
to” until he had seen it practically demon- 
strated, 

We could not think of any way just then 


or pressure—a_ theory 


that it might be tried practically, hence the 
only chance of coming to a conclusion was 
by way of argument. Continuing, he said 
that it was a well known fact that the front 
cylinder heads on the engines of a locomotive 
were what pulled the locomotive along one 
half of the time, and as the bolts held on the 
heads, the pull was of course transmitted 
through them. 
bolts is the same at all times, then they could 


If the force or strain on the 


not have any influence on the pulling pro 
That they do, 
would be easily demonstrated if the facts 


pensities of a locomotive. 


were (juestioned, 

He said, as he understood the subject, the 
banding of hubs and driving of keys were 
subject to the same reasoning as the strains 
on bolts, and he was willing hear what 
could be 
theory. 

Before ‘‘talking back” I reminded him 


to 


said in supporting an opposite 


of a broken crank from a neighboring flour 
ing 
one 


mill which come to the shop for a new 
The 


cast 


while we were both apprentices. 
engine was about a 14° x 24", the crank 
iron, and it broke about midway between 
pin and shaft. 
riveted, and could be used again by making 
the new crank a little thinner through the pin 
hole. The boss told me to take the piece of 


old crank and drill a hole through at the side 


banding | 


The pin was shrunk in and | 


of pin, and break the casting with a drift,— 
take the pin and put it in the lathe and fix 
Well, I 
an inch the 


up the end for a new rivet began 
to drill, I 
crank cracked through one side, and from 
the width of the crack showed that the pin 
had tightly. I called 
‘*Coe’s” attention to it at the time, and we 
both thought it strange that it did not break 
at the pin where so little held it, instead of 
in the center 


before vot in 


and 


been put in very 


To illustrate why this crank did not break 


where it ought to have broken, and to sub 


stantiate my assertion, suppose we 


an old pulley hub, split it in two and then 
shrink a band on it, having a tensile strength 


1 


take | 


of 1100 Ibs., and that itis shrunk on tightly | 


enough to make a pressure on the joint in 
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divisions of inches. Another list of a San 


the hub of 1,000 Ibs. If this hub is now 
put in a testing machine [ think it would | 
take the 1,100 Ibs. to pull it apart. When | 


there is a strain of 1,000 Ibs. on the hub to 


| 
pull it apart, the presure on the joint is just | 


relieved and no strain added to that already 
the band After the 
pressure on the joint has been exceeded, then 


on due to shrinking. 
of course the strain comes directly on the 
As ‘‘Coe” 
comparison, I do not think if necessary to 


band saw the relevancy of the 
explain further. 

In regard to the strain on cylinder-head 
bolts, &e., their exact uses can be seen by 
referring to the action of a safety 


simple a problem or ‘ fact” as a shaft 96 
' 
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Francisco firm has the old perimeter pitch, 
and the diameters are simply inexpressible— 
are indeed impracticable. 

The fourth question is, Why has not di 
ametral pitch made more progress since Bod- 
mer’s time, and is there anything in the polyg- 
onal division of a wheel that makes perimet- 
ral pitch necessary or diametral pitch im- 
possible for large wheels?” 

For small gearing, such as is employed in 
machine tool-making, [ know practically how 
indispensable, diametral 
[n the works here apprentices soon 


simple, or even 
pitch is. 
learn the diameter of a wheel from the num- 
ber of teeth, or rice versa, as soon as the pitch 
isnamed, They, moreover, soon learn that 
the figure 2, written over the pitch, expresses 


the fraction in inches that must be added for 


extreme diameter; for example, 4, 6 and & 
pitch, written 2? 2 gives respectively 4, 4 


and } inch—the amount to be added to the 
pitch diameter for the whole size. The num- 
ber of teeth, divided by the pitch, of course 
gives the pitch diameter, so that a wheel of 


96 teeth, 4 pitch, becomes to workmen as 


| inches lone, 4 inches diameter. 


Fifth and last question, Is there lurking 
somewhere a dark and dangerous geometrical 


| error that renders this seemingly common 


For example, take a valve requiring 1,000 | 


Ibs. of force to hold it down with the maxi- 
mum pressure of steam. 
is cold the 1.000 Ibs. force of spring or 
weight and lever, as the case may be, rests 
on the valve seat. As steam is raised in the 
boiler, the force on the seat is due to what 


ever pressure is in the boiler, showing, at 
lleast in this case, that while the foree is 


| known to be constant on the valve that on 
| is the same on cylinder-heads and steam 
| joints generally.‘ Coe” was sorry he had 
| not time to pursue the argument further then, 
| but would give it his attention when he had 
‘time. He may be able to’present the subject 
ina much different shape from which it is 
left. J. H. Dunngar. 
Youngstown, ©. 


Questions Regarding Pitch of Gear 
Wheels, 
Kditor American Machinist: 

I venture to write you upon a subject of 
which J know but little, trusting this very fact 
may best serve the present purpose, which is 
| to draw out discussion. 

Why are toothed wheels pitched by their 
| perimeter instead of by their diameter? The 
| diameter of a wheel is certainly its principal 


| 





dimension, so to speak, or as Carlyle would 


have said, ‘‘the principal fact about 


wheels.” 


It is the dimension dealt with in making 
drawings or patterns, and is the subject of a 
communication just at hand, in which the 
writer proposes for two dollars to send a table 


from which the diameter of wheels may be 
| determined without computation, 

| Would it not be best to start with the diam 
eter and make that the principal 
in other words tooth 
some easy fraction of the diameter? 

As a third question, What possible differ- 
ence can it make what the distance may be 
from tooth to tooth, so long as that distance 
is uniform? 


‘* fact,” or 


have each represent 


At Manchester, England, more than forty 


Swiss Engineer, 
basing the pitch of wheels upon their diame 
ter. Ile done more, 

that 


| pitch by Roman numerals, 


He had his patterns and 
and defined the 
i, Va, iy, fy. 
numbers representing the 
number of teeth to each inch of diameter. 


wheels made in way, 


and so on, these 





| the scat is variable, and I think the principle | 


| years ago, John G. Bodmer, the celebrated | 


In this country Brown & Sharpe adopted | 


what they have 


aptly termed ‘‘diametral 

| pitch; and machine tool makers are forced 
by circumstances to use a similar method, 

Before me is a wheel list of the Industrial 

Works, Philadelphia, in which the wheels 

fe pitched by thes diameter, so many teeth 


per inch. In this list the diameter column 


| consists of whole nambers, inches, or binary | 


valve. | 


When the boiler | 





é 4 
proposed this method of 


sense matter a mistake” J. RICHARDS, 
San Francisco, July 18, 1881, 
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Trial Trip of the Kaaterskill. 


The steamer Kaaterskill, built for the New | 
York, Athens, end Catskill line, made a trial | 


trip up the Hudsce.1 on the afternoon of July | 
26, for the purpo. ° of testing her machinery, | 
This W.& A.| 
Fletcher (formerly Fletcher, Harrison & Co.) 
of the North River Works, 267 West | 
street, New York, under whose serervision | 
the trial trip was made. | 
The hull was built by Van Loan & Magee, | 
of Athens. | 
In general construction the engine is simi 


steamer was engined by 


[ron 


lar to that of the jet condenser beam engines | 
of other river boats, built by the Messrs. 
are well known 
for their speed; the usual line of feed and 
bilge pumps, with a Davidson steam pump 
for auxiliary feed, fire, and other purposes, 
donkey boiler, etc., with separate blower for 


Fletcher, several of which 


>| four and a half hours to cover 





each of the principal boilers, being sup- 
plied. | 
the hundredth | 
built at the works, the occasion was made | 
one of a half holiday for the workmen, who, | 


This steamer being one 


together with a large number of invited | 
guests, were aboard. The start was make | 
from the foot of Leroy street, at 2 o'clock | 
p.m, the Kaaterskill steaming to Hastings, | 
and returning making her dock shortly after | 
5 o'clock, 

No attempt was made to determine the | 
exact speed, but general observation seemed 
to be that it was satisfactory. 

Although no preliminary trial of the en- 
gine and machinery had been made, further | 
than an hour or two at the dock, there was | 
not the slightest hitch of any kind, such as | 
trouble from hot journals, or other little | 


difficulties usually incident to first trials. 
The engine made regularly from 22 to 23 revo- | 


lutions, with boiler pressure from 40 to 43 
pounds, and a vacuum of 25 to 27 inches. 

The joiner work is nearly completed, and 
is being done in such a way as to make of 
the Kaaterskill, with her engines, boilers 
and machinery, a ot 
kind. 

The following are some of 


first-class boat her 
the im- 
portant dimensions of the boat and machin- 
Hull, 

Length on water line, 265 feet. 

Length over all, 281 feet 4” 

Breadth at water line, 38 fect. 

Breadth over all, 65 feet. 

Depth of hold, 10 feet 
The dimensions of engine sre: 


more 


ery: 


Diameter of cylinder, 5 feet 3”’. 
Stroke of piston, 12 feet. 

Diameter of paddle shaft, | foot 4 
Diameter of paddle wheels, 31 feet, 
Length of buckets, 10 feet, 





Boilers, 2 in number, ‘‘lobster” return flue 
—dimensions of each: 

Diameter of shell, 9 feet 1’’. 
Width of front, 11 feet 6’. 
Total length, 34 feet. 
Inside diameter of steam chimney, 4 feet. 
Outside 7 feet 4’, 
Height of chimney, 134 feet. 
Total grate surface—both boilers, 170 feet. 
Total heating surface, 4,500 feet. 


oie 


An Egyptian Railroad, 
The dreariness of the country between 
Alexandria and such that even 
Arabi Pasha’s soldiers can hardly increase it, 


Cairo is 
though they appear to have done their best 
toward that laudable end. The ingenious 
three-handed game of robbery now being car 
ried on in the Nile Delta, the soldiers plun- 
dering the peasantry and the Bedouins plun- 
dering the soldiers, is intensely characteristic 
of the East. But it would require a rich 
booty indeed to tempt a man to remain long 
in such a region. From the magnificent 


| cathedral-like depot at Alexandria right on 


ward to the gates of Cario the country is one 
unbroken flat, scorched by a vertical sun, 
and presenting everywhere the glaring con- 
rast of a riotous luxuriance of vegetation 
wherever water runs, and a barrenness like 
that of the Sahara itself wherever it does not. 
The dust is simply indescribable. Despite 
the Venetian blinds with which all the cars 
are provided, floor, wall, and roof are literal- 


ily gritty before Alexandria is out of sight; 


and when the passengers begin to shake and 
brush their clothes toward the end of the 
journey, every car is the scene of a kind of 
Add to this the assid 
uities of innumerable flies and mosquitoes, 


miniature sand-storm. 


and the fact that the ordinary trains take 
a distance of 
less than one hundred miles, and it will be 


| seen that the journey is more of a toil than 


a pleasure. 


=> 

Enginecring News, 
In the address of the President of the 
American Railway Master Mechanics’ As 
sociation, at their recent annual convention, 
occurs the following paragraph: 

‘“*When the fact is considered that the ex- 
pense of the motive-power department of 
25 per 
cent. of the total expense of operation, it 


the railroads of this country is above 


will be seen how necessary it is for us to 
come to correct conclusions in matters that 
may come before us. Ten years’ investiga 
tion and experience has enabled us to re 
duce the expense of maintenance of motive 
power by more than one-half, and I think | 
may safely claim that this result has been 
accomplished in a great measure by the in- 


| vestigations of this association and the dif- 


fusion of technical knowledge by the dis- 
cussions at our annual meetings, and by 
sending our printed reports broadcast over 
the whole country. The railway system of 
this country is being developed so rapidly, 
and competition is becoming so sharp, that 
the prime necessity in railway management is 
economy of operation, and the man who can 
run his operation the cheapest, all things be- 
ing equal, will steadily and surely come to 
the front. Bearing this im mind, it will be 


| seen that plainness and simplicity of construc 


tion must be the watchword, ignoring every 
thing that tends to complication, unless such 
complication brings about desirable results 


that cannot otherwise be retained. Techni 
cal Knowledge in our profession is what most 
' . . 

of us lack. Practical knowledge we have 


gained by long years of experience, and this 


lassociation is capable and does give us the 


scientific knowledge stand 


we so much in 
need of.” 
a cape a 
It might be suggested that if it is essen 


tial to materially increase the pressure in lo 
comotive boilers, it isno less so to take means 
to realize a larger per cent. of the boiler pres 
sure in the cylinder. This is one respect in 
which the locomotive engine is behind the 
best practice of the day in steam engineer 
ing, 
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Improved Gear-Cutting Machine. 

The accompanying engraving represents 
an improved 48-inch gear-cutting machine, 
as made at the Hewes & Phillips Iron Works, 
Newark, N. J. The machine here illustrated 
will cut spur gears to 42” in diameter, of any 
face up to 12 
and may be taken in its general design and 


; also bevel gears of any angle, 


characteristics as representative of the same 
class of machines up to 72 
The cutting tool has automatic friction 
feed, with three changes of speed from cone 
pulleys, and the automatic stop motion is 
arranged to give a feed of any length up to 
12”. The dividing is done through a wheel, 
the teeth of which are laid out by standard 
dividing machine, and finished by worm- 
milling tool to secure the necessary perfec- 
tion. 
The screws and spindles are of hammered 
steel, and sliding surfaces scraped. 
Change gears are provided for cutting a 
large range of pitches. 
_- -. 
Making Return, Elbow, Branch and T 
Pipe Core Arbors. 


By Tuomas D. West. 





The making of crooked pipe castings is 
generally with the 
cost of making straight pipes, the principal 
feature that increases the cost being the | 
cores. The lower cut represents the making 
of a core for hot blast return pipes, the plan | 
being that of Homer Hamilton, of the firm 
of William Todd & Co., Youngstown, Ohio, 
to whom I am indebted for permission to 
illustrate it. The old plan of making these 
cores was to make them in halves and paste 
them together, the halves being made in a} 


expensive compared 


wooden core box, or swept up ou plates. | 
Sometimes these cores were made in two sec 
tions butted together. When the 
mould as at F&, the core irons would usually 


set in 


consist of wrought iron rods, spliced so as to 


lap by each other 3 or 4 feet, and to get them 
out of the casting required time, and a good 
deal of pulling and twisting. 


Some shops, 
for such jobs, would cast some light bars, 
one being in each half, and break them to 
get them out of the casting. 

‘The core bar shown is all cast iron. The 
straight lengths are made as at P, which | 
shows the end view of the bar, and also the | 
core box having a core init. The 
holes represented are the vents. The core | 
bar at the rounded end of the cut is also cast 
iron, being made of short links held together 


round 


by having the projection X setintoan open 
ing, or between two lugs /# #, and the rivet 
links 
have also a guide / F, cast on them, so as to 


passed through and rivited. These 
let the inks bend inward as far as required. 
If it were not for these, when the arbor was 
set as wanted, on attempting to hoist it up 
For 


holding the other ends of the straight arbors 


the two sides would close together. 


stiffly in place the arm W is used. The holes 
are for the vent rods to pass through when 
the This 
when the arbor is put together, 


making core. arm is put on 


and is not 
taken off until the pipe is cast. The straight 
arbor on the right is joined and fastened to 
the end link by two hooks and a center pin 
The hooks and pin areattached to the straight 
arbor, detached views of which are shown at 


D and I. 


center pin and one of the hooks, and at // th: 


At Dis shown a side view of the 


end view and the sides of the arbor the hooks 
are bolted or to 
pin fit in holes drilled into the end of the last 


riveted These hooks and 
link, and when taking the arbors out of thx 
casting the set screws are loosened and the 
arm W taken off 
hoisted upand pounded with sledge hammers 


The ;ipe casting is then 


until the sand is nearly all out, then the arbor 
on the right 
rection when it will drop out, 


is given a turn in the proper di 
With a little 
more hammering the links and straight arbor 
that aze connected will also drop, the time 
anil labor not being one-third of that required 
when wrought or cast-iron rods are used, 

the 
first oiled with cheap black oil, over which 


In making this core, iron core box is 


a coatof thick blacking is brushed on to in 


sure the core against sticking in the box 
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rhe core sand is then put in to make a bed 


for the arbor to lay on, and after the arbor is | 


bedded down solidly, the core is rammed up to 


the level of the box. The long vent rods | 
are then set in their places, and to con 





| 
| 


nect the vent of the rounded ends with the | 
straight vent rods, a band or loose rope of 
straw or hay is laid around against each 


side of the links so as to come about one foot 
into the straight part and have them lay over 
the 


piece of abox about 2 feet long, 


vent rods. Sand is then put on, anda 
an ezd view 
of which 


is seen at Y, is placed on top and 


the upper portion of the core is rammed 
up 


Phe 


part left open, and through which the sand is 


small sweep 7’ is used to shape the 


shoveled in and rammed. This section, or 


upper box, is then drawn and replaced until 


the whole top part is rammed up. For the 
round end, there is a short circular box 
used 

The top half could be formed with a 
veep, but ramming it in these boxes makes 


more solid core. 


The core, when dried, is set into the mould 
by four screws, serewed into the core arbors 


at 2, 3, 4and 5, 
The principle involved in the construction 
of this core arbor is adapted to many other 
purposes besides making pipe. 

The upper cut showing wings cast on a core 


arbor represents two ways of making cast-iron 


core arbors for alarge number of 7’ branch 

or elbow pipes, using the same core arbors. 
As a rule such castings are made with dry 

sand cores, and if « cast-iron core rod is used 


it has to be broken in pieces to get it out of 


the crooked casting 


é 
With an arbor, as shown, the cores can 
be made of green sand, and the arbor 


taken out of the castings without breaking 
it. 

The cut shows the arbor for moulding a 
T pipe. The section through AP shows the 
branch part connected with the 
of the arbor. KH 
Wrought iron square bar, one end of which 


main or 
longest section shows a 
is wedge-shaped Underneath this wedge 
a flat 
which is bent and east 


bar is iron bar, one end of 
the 


In 


wrought 
into arbor as 


shown by the dotted lines this bar a 


countersunk hole is punched hot, as a hole 
drilled out would have a_ tendency to 
weaken it. Through this hole a bolt or 


rivet is placed and cast into the arbor as 
shown at S, When taking the 
of the casting, the wedge 


arbor out 


bar is knocked 
in, when the arbor will drop out. 

The cut a dovetail 
used to hold the sections together 


showing is the plan 
\ hard 


wood wedge is driven into the opening V, 


and when the pipe is cast, the heat will 
loosen the wedge and free the arbor. If 
either of these plans are not thought to be 
firm enough for very heavy cores, the 


dovetail and bar wedge could be combined 
Length 
ways the dovetail should be quite tapering, 
so that when the pipe is rolled over, the 
wings on the 
sufficient to 

pulled apart. 


so as to make a very stiff joint. 


arbor will allow 


the 


it to drop 


permit dovetails to be 


The cut and description of the complete 


arbor is not taken from any arbor in use, 
but the plan is one that | think would 
work well and be an improvement on the 


old dovetail arbor, which sometimes causes 
trouble by getting loose 
In order to make this class of work fast, 
it is as necessary to have good flasks fitted 
up specially for the work as it is to have 
The flasks are better if 
iron, as they can be cast 


good core arbors 
made entirely of 
to suit the shape of the casting wanted, 
thereby saving the shoveling and ramming 
of sand. 

If the flasks are made of wood, the ends 
should be holes, so 
the 
eore arbor will fill them, making a bearing 

hold the 
having to 
the 


larger than the wings which hold the sand, 


iron having half-circle 
that the round flanges at the ends of 
iron on iron to and 


of core up 


down instead of use Chaplets. 


The flanges of arbors should be no 


for if larger, the arbor could not be got 
out of the casting. 

The ends of the core box should be made 
the same size as the flanges on the core arbor, 
then when the arbor is set in the box to make 
the core, these flanges will have a bearing on 
the ends, thus centering the arbor, and when 
the core is set in the mould the thickness 
will be equal all around. A half-core box 1s 
generally used for making the bottom in 
green sand, and the top portion is swept up; 
or a half-core box is set on the top, having 
the upper portion cut out so as to ram the 
sand through, asshownat Lighter pipes, 
as a general thing, are made when green sand 
cores are used, than when dry sand cores are 
made mm halves and pasted together. Of a 
lot of pipes made with dry pasted cores, the 
number that will have true round holes in 
them will be very small, while a iot made 
with green sand cores, made with a top and 
to 


bottom box as described, will be found 


have holes of the same diameter, and round, 
= =: a 
The Board of Managers of the 


Iron and Steel Association met at 


American 

Cresson 
Springs, Pa., on the 25th inst., and adopted 
a call for a general convention of all iron ore 
producers and iron and stcel manufacturers 
in the United States, 


day, September 12, to consider the duties on 


to meet there on Thurs 


iron and steel and iron ore, and prepare a 
report thereon, to be submitted to the Tariff 
In the meantime, it is recom- 
local 


organizations in the country that they meet 


Commission. 


mended to the various iron and steel 
and consider the duties in which they are 
respectively interested, 

8 ABB 
ed at 


a depth of 300 feet, show that light pene- 


Photographers’ sensitive plate 8, exp 


trates clear water to that depth, 
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Indications of another ‘* boom” in the ma-| 
|chinery trade reach us from every section 
lof the country. Orders for machinery and 
| tools have greatly multiplied during the lat- 
ter half of July, and some shops that had 
nearly caught up with their orders are again 
| obliged to book machines for delivery several | 
months ahead. The prolonged hot weather | 
has aided the growing crops, which were | 
| backward, to such an extent as to warrant a 
|larger yield of corn and wheat than could 


have been expected three weeks ago, unless 
interfered with by drouth. This has given a 
‘stimulus to the demand for machine-shop 
| work which is not likely to be lost during 
| the remainder of this year. The outlook is | 
very encouraging for new enterprises as well 
as the prosperity of old ones in the mechani- 
cal Jine. Railroads are likely to be good 
purchasers of machinery and equipments this 
fall, as they will have a heavy business in | 
moving the crops. 


| 
- >_> 


The Mechanic as a Citizen. 


‘*Our town seems to be ‘ picking up’ right 
along,” says the Rome (N.Y.) Sentinel. ‘‘Our 
iron mills are doing well and there is pros- 
pect that they will continue to do so. None 
of our manufactories are idle, and there are 
more people depending upon them vhan one 
would imagine in giving it simply a passing 
thonght. The number of strange faces that 
one sees in town is large, and Romans who, 
au few years ago, flattered themselves that 
they knew the faces of nearly all the male 
residents of the town, are forced to confess 
that they know comparatively few now. | 
These strange faces have been brought here | 
by our manufactories and workshops. Their | 
appearance shows that the city is growing | 
and improving, Let us give them all a 
kindly welcome and encourage them to stay. 
They are a part of the bone and sinew of the | 
land.” | 

It is a strong evidence of substantial prog- 
ress when the local papers of a city or village 
recognize not only the value of manufactur- 
ing industries in their midst but the necessity 
of welcoming the men upon whom the success 
of those industries is dependent, as important 
members of society, Natural advantages 
alone will not make a town a manufacturing 
center no matter how much capital is ready 
to help forward new enterprises, It must be 
a homelike place for skilled artisans. Me- 





chanics as a class are among the most inde- 
pendent men ina community. Where they 
ure met by the people of a town in the right | 
spirit, upon their becoming residents, and are | 
| 
| 





not forced to keep aloof from what is regarded 
as ‘‘ society” by reason of their occupation, 
but have extended to them ‘the right hand | 
of fellowship,” they stay and the town grows 
rapidly in material wealth and prosperity 
vear by year. But where they are treated with 
coldness and general exclusiveness by the old 
residents who direct local sentiment ina town, 
they usually make a brief stay, seizing upon the 
first good opportunity to move elsewhere 
with the hope of finding a more congenial 
neighborhood. 

in healthy and 
country that almost stand still as far as in 


There are cities and villages 
attractive sections of the 
dustrial matters are concerned. Few manu 
facturing establishments thrive where there 
is a feeling of social antipathy to mechanics. 
Small but wide awake towns, especially in 
the West, are offering special inducements 
to productive enterprises to locate within 
their borders and are ready to receive good 
figuratively speaking, ‘‘ with 

These towns may not have 
water power, or water transportation, or 
jcheap fuel, or any natural advantages to 
|mention, yet they are in the way of achiev- | 
| ing an industrial prominence that will, in| 
| time, almost put to shame many older towns | 
| that have never caught the true spirit of ma- 


| crial progress. Capital will be attracted to | 
such places because of the extra good pros- | 
| pects of remunerative investment and early | 
|returns for the outlay. The local merchants | 
}and conductors of other local business inter- | 
| ests will be well patronized which, of course, | 


/means prosperity. Occasionally there is a| 
- 


mechanics, 
open arms.” 








;| town where mechanics are made to feel that 


| their presence as residents is not agreeable to 


| choose an occupation was: 


desirable acquisitions to swell the population. 
The history of the industrial decay of some 


prumising cities and villages might, if truth- 


fully written, begin with a statement of facts 
regarding the social opposition to mechanics. 
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Points to Observe when Starting in 
Business, 


The advice of a parent to a son about to 
** Beware of en- 


| gaging in a business you do not understand.” 
| If this warning were generally heeded hun- 
| dreds of mechanics who are now working as 


plain journeymen, and living ina hand to 
mouth way, to pay off debts contracted while 
previously engaged in some new business en- 
terprise upon which failure was plainly writ- 
ten from the time the first step was taken, 
would be occupying the positions of foreman, 


| superintendent, partner or proprietor, with a 
| comfortable income. 


the first opportunity to engage in the manu- 
facture of some article, or machine, or appli- 
ance of doubtfu! merit. Perchance they were 
induced to purchase stock in some wild 
scheme or in a machine which had not the 
slightest practical value. 

The Keely Motor that was according to the 
predictions of its inventor to revolutionize 
the motive power of the world has failed,and 
its enthusiastic stockholders have been badly 
disappointed. The experiments exhibited by 
Mr. Keely were very interesting and fascina- 
ting, but to an experienced engineer it be- 
came apparent that, admitting the statements 
of the inventor to be genuine, there were in- 


;}surmountable mechanical difficulties to be 


overcome before the ‘‘new force” could be 
used practically, 

In some instances within our knowledge, 
apartments have been gorgeously fitted up 
where certain new machines were placed be- 
fore the public on exhibition in actual opera- 
tion. Criticism was invited and questions 
were asked and answered in a very plausible 
manner. The stock books were opened and 
the unwary were persuaded and induced to 
subscribe. 

One instance in particular came under our 
notice where mechanics were solicited to 
purchase stock in a new invention * hich was 
placed on exhibition in the manner mentioned, 
Many of these workingmen paid their bard 
earned dollars for stock to fill the coffers of 
villains who knew at the time they received 
the money that the stock was valueless. 

After all the stock was sold, the company 
was said to have started a factory in some 
country town and that the stock would 
speedily increase in value and pay 
dividends. 

We passed a junk shop the other day where 


These debt-ridden me- | 
|chanics become so by eagerly snatching at 


! 

| the work himself. In a few months he had 
a number of men at work for him, and was 
obliged to purchase more tools and enlarge 
his facilities. He then got the notion that 
he had better take in a partner with capital, 
so as to build and equip a large factory at 
once, and found a gentleman who was will- 
ing to advance the cash. The copartnership 
| was formed, and the large factory was built 
and equipped. After the business was well 
under way the capite™st took s‘eps to freeze 
out his partner, who: » isnorance of sharp 
practice made this an easy matter, and at the 
end of a year the mechanic tcund his busi- 
| ness and capital gone and was obliged to be- 
gin again as a journeyman. 

If this mechanic had been contented to 

| progress gradually with his business, learning 
|it thoroughly as he went along, he would 
| probably have been permanently successful, 
| but the desire to become rich hastily, resulted 
|in his financial ruin. 
If a man desires peaceful rest at night and 
;an easy conscience by day, let him refrain 
|from speculations in a business he does not 
| understand. A young man of our acquaint- 
ance is now engaged in paying off a debt 
of about three thousand dollars, incurred 
through speculation in wrought iron pipe. 
He had a good business in fitting up build- 
ings with heating apparatus, but, seized with 
the mania for speculation, bought large 
quantities of pipe. Soon the price fell, leav- 
ing him worse than penniless. It is best to 
| become thoroughly conversant with a busi- 
| ness before investing money in it. 








A machinist in Phoenixville, Pa., is said to 
[have devised a valuable improvement in 
planers, by which the capacity of these ma- 
chines will be materially increased. In the 
ordinary planer the cut is made only while 
the material is moving toward the tool 
holder, while by the improvement referred 
to there will be a cut both ways. — Jron 
Age. ‘ 

This valuable improvement possesses the 


merit of having been made—mostly on paper 
—a good many times during the past twenty 
| five years, and will probably enjoy the dis- 
tinction of be:ng as often made during the 
| next twenty five years. 





| It has been put in 
| practice at different times, particnlarly in 
| England, and is perhaps used to some extent 
| there at present, but the plan was never re 

| ceived with any great amount of favor either 
| there or in this country. 


There are no me- 
|chanical difficulties in the way of construc- 
|tion, but the commercial difficulties in the 
way of selling a device of such limited appli- 
cation will probably keep it in the field of 
plomising inventions for some years to come 


—say till a good many others will have an 
opportunity to bring it out. 


large | 


| Literary Notes. 


we saw the entire machinery belonging to 


that company, and were told that it was | 
bought at a sale for the beneflt of the credit- | 


ors. 


The story of the factory was invented to | 
enable the ringleaders of the bogus company | 


to make good their escape. The machine in 
this instance did possess some merit and in 
the hands of a skillful mechanic, aided by 
honest business management, might have 


been a success and a public benefit. We ad- 


vise mechanics to be cautious about investing | 


their money in stocks for the reason that 
risks are usually very great and there is a fas- 
cination about stock dealing when once en- 
tered upon that can be dropped only with 
great difficulty. 

Cases like the following have often come to 
our notice: A young mechanic saw an op 
portunity to go into the foundry business. The 
outlook seemed promising, as others in the 
same line of business were making money. 
This young man went into partnership with 
i moulder who was to produce the work, 
having charge of the practical part, while the 
other attended to the business management 
and finances. 

Owing to ignorance of business, four or 
five thousand dollars were soon wasted and 


and they were obliged to stop. Another in 


ithe prevalent old fogy notions of the com-| stance was that of a bright young mechanic, 


Retired money-lenders are proba-| who started business with a lathe and drill 
: : | 
| bly looked npon, in such places, as the most | press ; 


solicited, performed, and delivered 





POCKETBOOK OF USEFUL FORMULAS AND 
MEMORANDA FOR CIVIL AND MECHANICAL 
ENGINEERS. By Guilford L Molesworth. Twen 
ty-first Edition, 1882, revised and enlarged. Pub 
lished by E. & F. N. Spon, London, and 44 Murray 
Street, New York, Price $2.00 


This pocketbook was first published in 
1862, as a practical pocketbook of reference 
for the practical engincer and mechanic. The 
object of the author was to divest his formu- 
las of complexity and write them in such a 
way that any person having a knowledge of 
simple arithmetic could master them without 
difficulty, The work has been thoroughly 
revised and re-written to correspond with the 


advancement made in science and engineer- 


ing. ‘The classof matter presented is intend 
}ed for easy reference in all practical emer- 
| gencies, with full confidence that the formu- 


la has been fully tested and verified by pro- 


fessional as well as practical men. 


Every ef 
| fort has been put forth to eliminate all mis 
takes from the calculations and as well to 
The tables 
for strength of materials are said to be thor 
oughly reliable in practice and the illustra 
tions and description of useful knots certain 


correct all typographical errors, 


ly ought to be appreciated by practical men 
who have to handle heavy machinery, Many 
}a man has lost life or limb through the ignor 
ance of the man who tied the knot, It is 
very important while tying knots securely to 
| make them so that they can be easily untied 
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when desired. The mechanic and engineer 
should also understand tackles in order to lift 
or move heavy weights with the least possible 
help. Such information is plainly given in 
this book. . 

The regulations for construction of rail- 
ways and rolling stock, together with notes 
on permanent way, might be more gencrally 
adopted on the railroads in this country with 
satisfaction. 

The part relating to Hydraulics is particu- 
larly valuable on account of the comprehen- 
sive way in which it is written. This book 
also gives a full description of the blue print 
process for copying drawings, with recipes 
for the solutions in detail. 

a Oe 

The ‘ North 
which has been running for a few months in 
Philadelphia, has been transmogrified into 
IRON, (Old Series, Vol. xviii.) The let- 
ters in the engraved heading are represented 
as being made of flat pieces of iron or steel, 
filled with rivets from end to end. Except 
where the pieces are joined together there 
seems to be no use for the rivets. stheti- 
‘ally considered, however, they may mean 
to convey the idea that the paper is to be 
ornamental as well as useful. 


American Manufacturer” 





(JUESTIONS x ANSWERS. 








Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly, and according to common sense 
methods. 


(268) J.W., Lynn, Mass., asks: How shall 
I measure the pitch diameter of a bevel gear? 4. 
Measure it from a point representing the beginning 
of the pitch line at the large end of the tooth, across 
and at right angles to the axis toa similar point on 
the opposite tooth. In other words the pitch diam- 
eter is the largest measurement you can make on 
the pitch lines at right angles to the axis. 

(269) G. H. G., Cincinnati, Ohio, writes; 
In your issue of June 18, you give a process for 
bluing a gun barrel. Please give particulars as to 
what kind of oil to use; also as to method of burnish- 
ing, as I have a very fine gun and would not like to 
go about it until sure Iam right’ A. Use any kind 
of oil, as lard or sperm. Burnish by rubbing with 
a steel burnisher. If you have no experience you 
can easily polish a piece of steel and operate on 
that before trying to do the gun barre! 

(270) W.C., Brazil, Ind., asks: What 
the safe limit in feet per second for the speed of the 
rim of a fly wheel? A. If it were possible to know 
all about the quality of iron and the character 
of the casting it would be easy to determine this 
wi'h some degree of certainty. In present prac- 
tice wheels are run at a peripheral speed of 13v 
feet per and sometimes at a_ higher 
speed than this, but it always better to run 
them slower. Wheels to run at this speed shonid 
be of construction, and even then it 
better to run less speed. We should not recom- 
mend a speed higher than 120 feet as the limit. 
One trouble in getting near the : afe limit is the pos 
sibility of the fai ure of the governor to control 
the speed, by which it may be so materially in- 
creased as to cause serious danger 

(271) L. M., Albany, N. Y., writes: I 
am studying up the expansion of steam in the cyl 
inder of a steam engine and cannot understand 
why a compound engine should be more economi- 
ca! thana single cylinder engine with the same ex- 
pansion in both cases. Will you tell me why this 
It is claimed that much of the loss in the 
cylinder of a steam engine isthe result of the con- 
densation of steam, due to the difference in the 
temperature of the steam at boiler pressure and 
the temperature of the cylinder at exhaustion 
Also that extremes in temperature are 
considerable less in their effect in a compound 
than in a simple engine. For instance, the high 
pressure, or initial cylinder, which is exposed to 
the temperature of the at boiler pressure 
is not exposed to the low temperature of the con- 
denser, and the low pressure cylinder which is ex- 
posed to the temperature of the condenser is not 
exposed to steam of high pressure and tempera- 
ture. 

(272) H.C. K., Lima, Ohio, writes: Will 
you please give your opinion as to the best form of 
a tool for making ball-joint seats for steam-pipe 
rings in locomotive work. We are using a solid 
tool with cutting teeth furrowed out on the end 
and find it is difficult to keep in good working or 
der on account of the teeth becoming dull, with no 
resort but to draw the temper and file them 
Would like to make one with adjustable cutters if 
possible. ‘lhe are between six 
inches in diameter. A. The reamer as you describe 
it is such as is generally used in railroad shops. If 


1s 


second, 


Is 


good 1S 


is? A. 


these 


steam 


seats and seven 











the teeth are reasonably coarse you should be able 
to sharpen on a small emery wheel. Such reamers 
as large as you speak of are sometimes made with 
inserted teeth, driven in tight and further held 
by screws tapped in at the joint between the teeth 
and the body. This does not make them adjusta 

ble, and we fail to see what the advantages of ad 

justable teeth would be. You could, however. 
make them adjustable by cutting dovetail slots for 
the teeth, when they could be moved the 
by means of set screws, through a collar on the 
stem, abutting against the ends of the teeth. 
When inserted teeth are used there are usually 
only from one-third to one-half as many as when 
the teeth are cut from the solid metal. 
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Transient Advertisements, 50 cts. a line for each in 
sertion under this head. About seven words make 
line. Copy should be sent to reach us not later than 
Thursday morning for the ensuing week's issue. 
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Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J 
James W. See, Consulting Engineer, Hamilton, 0. 
Steel Name Stamps, &c. J. B. Roney, Lynn, Mass. 
Portable Forges, $10. Holt M’fg Co., Cleveland, O. 
F. Samuelson, Pattern Maker, 38 Gold St., N. ¥ 


Latest and best books on Steam Engineering 
Sena stamp for Catalogue. F. Keppy, Bridgeport, Ct. 


Foot Power Machinery, for workshop use, sent on 
trialif desired. W. F. & John Barnes, Rockford, Ill 


J. C. Hoadley, Engineer and Expert, 29 High St., 
cor. Federal, Boston, Mass. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tuve Expanders. 

“steam Economy,” 124 pp., cloth, $1.00 \illustrat 
ed), points out remedies for defects in engines. Best 
indicator practice. A.Wilkinson, 123 n.4th St. Phila 

Mecbanical Engineering.—To learn inventing, de 
signing and construction of machinery at school. 
Address, 8. W. Robinson, Ohio State University, 
Columbus, O. 

We will pay 25 cents each for copies of the AMER 
ICAN Macutnist for January 1, 1881, which are clean 
and in condition for binding. American Machinist 
Publishing Co., 96 Fulton street, New York. ; 

* How to Keep Boilers Clean,’’ and other useful 
information for steam users and engineers. Book 
sent free by the publisher, Jas. F. Hotchkiss, S4 
John street, New York. Mention this paper. 

Russel] & Struthers, Wax Process tor making out- 
line engravings. Specimens each week in the 
AMERICAN MACHINIST. We also do Map Engraving 
with best facilities. Russell & Struthers, 59 Park 
Place, New York. 

Manufacturers of machinery desiring to estab 
lish works in Kansas City. Mo., should obtain par- 
ticulars of Complete [ron Works, in best location, 
ali complete for business, for rent for term of 
years. La Rue Smith, Kansas City, Mo. 

If you desire to keep pace with the daily prog- 
ress and development of Telephone, Telegraph 
and Electrical matters, have a copy of the New 
YorK REVIEW OF THE TELEGRAPH AND TELEPHONE 
sent to your address. On:y $2.00 per annum. George 
Worthington, Editor and Proprietor, No. 23 Park 
Row, New York. P. O. Box 3329. 

Bound Volumes and Patent Binders. We can 
furnish Volume sof the AMERICAN MACHINIST, Con- 
taining the full 52 issues of 1880, or Volume 4, con- 
taining the 53 issues of 1881, neatly.bound in cl th 
ready to ship by express, for four dollars. Either 
volume unbound, three doilars. ‘ Patent Binder”’ 
tor the AMERICAN Macuinist holds 53 weekly issues 
in good shape. 
one dollar. AMERICAN MACHINIST PUBLISHING Co., 
¥6 Fulton Street, New York. 

‘**Extracts from Chordal’s Letters.’”’ the most 
interesting mechanical book published. A _ great 
variety of mechanical and business topics treated 
in a wise and witty way that will be instructive to 


old and young mechanics, and interesting to every- | 


body. Asmany as 150 copies bave been sold in a 
single shop. Over 40 humorous illustrations ; 320 
pages, 12 mo. Price, $1.50 per copy, by mail, to 


any address. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton St., New York. 

To Machinists Pattern-Makers and Millwrights 
I have compiled the most complete table of the 
diameters of Pitch Line of Toothed Wheels ever 


published. This table supplies a loug-felt want, as 
the numerous testimonials I am receiviag wili at 


test. The table is very complete in every partic 
ular, and from it you will get a result at a glance 
without calculating. No algebraic terms are used; 
it gives the pitch line of toothed wheels from 
\% to 4 inches pitch, and from 12 to 100 teeth. Third 
edition now on the press. Orders promptly filled 
Price, $2.00, Address, Wm. T. Ross, First and Wash 
ington streets, Louisville, Ky. 
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A $500,000 cotton factory is projected at Selma, 
Ala. 

Chattanooga, Tenn., is to have a $75,000 plow fue 
tory. 

Malleable iron works are building at Beloit, Wis., 
by Peet & Keeler. 
are to be established 


New car-wheel works 


Moorehead, II. 
Cox & Prentiss, Cleveland, O., have adopted the 
name ‘Cleveland Twist Drill Company.” 


at 


Dallas, Texas, is about to establish a $500,000 cot 


ton and woolen factory 

J. Chatterton & Co., Cleveland, O., have built a 
new shop 80x30, and fitted it with improved tools 
for the manufacture of steam boilers 

The MeMurray-Judge Architectural Iron Co 
Louis, Mo., 


180x85 feet 


st 


have just completed a new iron foundry 


Out of $200,000 required to starta! 
shop at Uxbridge, Mass., to build a 
machine, $75,000 has been subscribed 


rye machine 


patent screw 


sent to any address by mail tor | 


MACHINIST. 


A fine building, 178x50 feet, is building at Chicago, 
Ill., for the Link Belt Machinery Company. 

The Grant & Bogert Machine Tool Works, Flush 
ing, N. Y., employ now 50 men in the machine shop 
and 30 men in the foundry 
tools and increasing their capacity to 


They are adding new 


fill ord 


ers 


D. E. Whiton, manufacturer of chucks and light 
machinists’ tools at West Stafford, Conn... will 
move to New London and occupy a larger shop 


He will build his new gear cutter in the new shop 
New 


new 


Manufacturing 
. have added to their 


The Kempshire 
Britain, Conn 


Company, 
works a 
brass foundry 28x70, one story, and a new finishing 


room 39x60, one story, and a quantity of new ma 
chinery 

The Cummer Engine Company, Cleveland, have 
removed from Detroit and will soon occupy their 
new buildings, a machine shop 230x60, two stories, 
and foundry 220x690. Wm. M. Barr is the super 
intendent 

James Mahony, 73 Astor House, New York, has 


received a third order fromthe State Homceopathic 
Asylum, Middletown, N.Y., for his Universal Patent 


| tives 


9 


The Manchester Spinners are to purchase 


| the necessary machinery and furnish the boss man 


agers and trained operatives from Manchester for 

They to take bonds or stock in 
The growers are to furnish the cotton 
ind pay 4 cents a pounds for spinning it into yarns 


three years are 


the mills 
for heavy goods. The cotton is neither compressed 
nor pressed, but goes to the cards asit comes from 
the gin. The growers then sellit in bales of yarn 
all expenses between mill and field, and for bagging 
and ties, being saved 


The new improved engine lathe made by God 
dard, Shaw & C 


valuable features worthy of the notice of machin 


7 


Brockton, has many new and 
ists. Itisa very heavy lathe which with a 7-foot 
belt, and 
located under 
the head stock, and consequently out of the way 


bed weighs 1,800 pounds, and carrying 3 


with 17’ swing. The back gears are 


in working the lathe, and with no danger of acci 
lents tothe operator. The advantage of this ar 


rangement of the gears is that the lathe will turn 


ja heavier chip without trembling than lathes with 


Furnace and Corrugated Grate Bars for three 54 
diameter boilers 

Skinner & Wood, Erie, Pa., are quite busy in 
manufacturing their regular line of portable en 
gines. They expect to build sixty engines this | 


year, and are now engaged upon several improve 
ments which will appear in due time 

D. F. Coughlan, Holyoke, Mass., writes us that he 
built the 16-foot boiler which we lately noted was 
the Jarvis for 
He has made over 30 boilers in the past 


being set with Furnace 


Brothers. 
fourteen years for that 


same firm, and as he also 


Vernon | 


got the Jarvis Furnace for Vernon Brothers, thinks | 


he ought 
with which we agree 


The work of laying the foundations for one of the 


to have some credit in the transaction, | 


huge buildings of the locomotive works, at Gar 
field, a suburb of Chicago, has commenced lwo 
hundred men are engaged in the excavating, and | 


the placing of the foundation stones for the west 
wall is nearly haif completed 
this structure 150x415 feet 
given that the works will be 
the snow flies.— Railway Reric 


The dimensions of 


are Assurances art 


in operation before 


Several villages inthe Mohawk valley are flatter 


ing themselves upon the prospects of the West 
Shore railroad shops being located within their re 
spective borders. Ilion comes to the front with 


the declaration that that place the 
for the shops, it tly half between 
Buafflo and New York, and because the only really 
available site in the valley for such shops is to be 
found there 
remember that the 


is 


proper spot 


as ix eXac way 


The good people of the valley should 


Ways of railway corporations 
are past finding out 


ways dispose ‘ Rome 


that villages propose and rail 
Senlitie 

The Bergen Tool 
organized 


Company is the name of a lately 


concern at Batavia, Hl, for the manu 


facture of all kinds of fine tools and machinery for 


special work this company has recently pur 


chased ground, erected substantial shops thereon, 
and equipped the same with new machinery and 
tools suitable for the prosecution of their business 


H. N. Wade is president, Wm. H. Burnham, seers 
tary and treasurer, W. D. Turner, vice-president, 
and Wm. L. Bergen, superintendent. Charles H 


Besley, 175 Lake Street, Chicago, 
ger Industrial World 

The Montreal Gazelle “We 
from what is considered good authority that Messrs. 
hi & the 
turers of Philadelphia 
works in Canada, 


is business mana 


SAYS: are glad to learn 


Disston Sons celebrated saw manufac- 


are about to erect extensive 


now that the policy of Protection 
for Canadian Industries has been practically settled 


we COUNTY 


as the policy oft 
the 
about 900 men in their works in Philadelphia 


This firm, probably 


largest in the world in their special line, employ 


In 
in m 


starting an establishment Canada, they cont 


plate not only supplying the Canadian market, but 


supplying as well a large part of their foreign trade 
from this point.” 

Ambrose Webster, Supt. of the American Watel 
lool Company, Waltham, Mass Ss placing upon 
the market eight different sizes and four different 
styles of adjustable parallel strips These strips 
ire intended for planer work and other places re 
quiring parallel strips of varying thicknesses 
Each of these parallel strips is made of two wedge 
shaped pieces, one having a groove aud the other 
itongue arranged to slide upon each other \ll 
parts of strips of equal length are made to inter 
ehange Phe advantages Of this design are at once 
apparent to those using parallel strips They are 
made either of steel or cast-iron as desired 

Holroyd & Co,, the well-known stock and dye 
manufacturers of Waterford, N.Y., have purchased 
the well-known “* Button steam fire engine works 
of that place Mr. Button has been engaged in the 
manufacture of fire engines—hand and steam— 
since the year 1834, and is justly held to have con 


tributed materially to our knowledge 
We understand that 


ina progress 


in such matters the younger 


members of the old firm will still retain an interest 
in the business, but that it will be greatly enlarged: 
in fact that the process of enlargement has already 
begun by the putting on of additional mechanics 
the number of which will be increased as soon as 
their services can be procured 

The Boston Comes / Bulletin says a powerful 
association has been formed, called the Cotton Syn 
dicate, It is a combination of cotton spinners in 
Manchester, England, with American cotton grow 
ers, to build mills in the cotton states, It is pro 
pos d that the growers build the mills, grow the 

tton and produce the provisions for the opera 


and is easily set 


The 
is entirely covered up on the inside of 


lead screw 

the lathe 
bed, and is thus protected from chips and dirt, and 
the nut the the 
makes a more direct pull than any other posi 
The tail stock is secured to the bed by the 
idjustment of a cam, which is simple and effective 
of 


the back gearin the usual place. 


coming near center of carriage 


in 
tion 
over by means one 


Commercial Bulletin. 


screw. 
Bostor 

Hewes & Phillips, Newark, N.J., have about com- 
pleted a planer for Watts, Campbell & Co., to plane 
25 feet long, 6 feet high and 8 feet wide, or by mov 


jug one of the uprights, provision for which is made 


Pout some 


| Power Co,: 


in the construction, 9 feet wide. It bas four tool 
heads, each of which has independent automatic 
teed in either direction. Peculiar provisions are 
made for oiling the ways without moving the table 
off, also for protecting the ways from dust and dirt 
This planer complete weighs about 60 tons. They 
of heavy 
planers, amongst which is one for the Grant Loco 


are also building on orders a number 


motive Works, with 3 tool heads to plane 5y x 5'4 
feet, and another for Wileox, Shinkle & Co., to 
plane 5x5 feet In machine tools generally, they 


gear cutters, and lathes up to 
the latter size with 24 foot beds 
being about ready to ship 


of different 


are busy on shapers, 


60° swing, two of 
In engine work a num 
ber sizes are under way to fill orders. 
Orders and inquiries are such as to lead this firm to 


expect a very busy season both in the machine tool 


and in the steam engine line. They are bringing 


hew tools and are increasing their facili 


ties for doing work 


Watts, Campbell & Co., Newark, N.J., are work 
ing a double gang of men, running 22 hours a day. 
hey ; 
engines, some of which they are now erecting, and 
ire at present building forthe United States Hlumi 
nating Co. of New York, a pair of engines 18’’x42/ 
forthe Fulton street station, for which steam will 
be furnished by the New York Steam Heating and 
a pair 24 
tubular boilers, each 66 


have recently shipped a number of large 


X42’ with a battery of five 
diameter by 17 feet long, 
together with other appliances to complete the 
plant, for the Stanton street station, and a pair of 
engines same size with a battery of four boilers for 
the 4ith street station. Forthe Clark Thread Co.. 
of Newark, they are building two pairs of engines. 
eylinders 28'’x56’", 


each pair to have a fly-wheel 


pulley 25 feet in diameter, made in ten segments, 


with 90” face turned for four 20’ belts: for the 
Rittenhouse Manufacturing Co., of Passaic, N.J.. 
a2’xds”’ engine ; for the Celluloid Manufacturing 
Co, of Newark, act’ xis"; for another concern of 
the same place, a 16x38”: for the Joseph Dixon 
Crucible Co., of Jersey City, a 20/’x4s8 for the 
Singer Sewing Machine Co., of Cario, IL, a 20x 
ik’; for Robert Adams & Co., of Paterson, N. J.. a 
12/’x28"'; for Kneedler, Hebner & Co., of Philadel 

phia, a 12x28 for Richard Fox, of the Polic 
(razette, New York, a 12x28 In addition to steam 
engines they are building a 54x20-foot planer for 
the Fort Pitt Foundry, Vittsburgh; a 13-foot pit 
lathe for the John A. Roehing’s Sons Co., of Tren 
ton, N.J.: a traveling crane for the Singer Manu 

facturing Co., of Elizabeth, N. J., and are filling an 


extensive order for sugar machinery from Cuba 
Phe Bridgeport) (Conn Machine Tool Works 
started in August, 1880, by E. P. Bullard, the well 


known machinery dealer, 11 Dey Street, New York, 


With the purpose of making 16’ engine lathes a 
pecialty Kight months’ time was consumed in 
preparatory work, at the end of which period six 
lathes were delivered to purchasers, The works 
have now turned out 180 lathes of uniform swing 


but of varying lengths of bed Last spring exten 
purchased and the business has 
Mr. Bullard 
planer, made in 
to be placed 
It embodies some special im 


sive shops were 


now assumed a permanent character. 
interested in a new 16” 


is also 
Bridgeport, and ready 
the 


provements 


now nearly 


upon market 


ome months since there was shipped to Russia 
for the St. Petersburg Water Works, by the Geo. F 
Blake Manufacturing Company, of New York and 
Boston, two large pumping engines of the direet 
acting compound condensing type 
the 


operation 


We learn that 
transported, set up and put 
of months’ time—two en 
gineers accompanying the shipment and superin 


engines were in 


inside three 


tending the erection of the machinery. The engines 


are giving entire satisfaction to all concerned, and 
are creating Considerable attention among Russian 
and German engineers, as they are the first large 
the kind that have 


Continent 


pumping engines of 
the 


been intro 


dueed on so much for American 


ente rprise 
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Machinists? and 1 Reghnorew’ Supplies. 


New York, July 27, on A 

The supply, market is quiet and no remarkat 
change is looked for during the next thirty eg 
Rumors of ar. advance in prices of some goods are 
current but none have been made as yet. Wrought 

Iron Pipe is stiff at 60 per cent. discount from list. 
Lodge, Barker & Co., 189 West Pearl Street, Cin 
cinnati, 0., in addition to the manufacture of ma 
chine tools, are now engaged in selling general 
machinery. American Pig Iron cont nues quiet 
and steady with sales mostly of a retail character. 
Foundry, No. 1, $26 to 
WD to $24.50; Grey 
and other 








| 
| 
| 


We quote prices as follows: 

$26.50; Foundry, No. 2 X, $23 
Forge, $2050 to F21.50 Foreign lron 
metals same as last reported. 


WANT E D-— 


panes sements, 30 cents for 
each seven words ‘one line) each inse wilon. Copy 
should be sent to reach us not (ater than Thursday 
morning for the ensuing wee k's issue 





* Situation and Help” 


Wanted—Situation as foreman of mac hine shop 
Thirteen years’ experience in Western States E 
McConnell, lowa city, lowa 

Two or three first-class journeymen machine pat 
tern makers can find steady employment with Poole 
& Hunt, Baltimore, Md. Location pleasant and 
healthful. 

A mechanical engineer, 


at present manager ina 
machine tool manufacturing business, will soon 
be at liberty and desires a position. Is well up in 
stationary engine, tool and general designing and 


construction. Address A. it Box G, Auburn, Me 





Wanted—A Tabor Indicator in perfect working 
order, at once, and must be cheap. Address, P. O 
box 3,306, New York City. | 

Wanted—A facing lathe or a boring and turning 
mill, either new or second hand, heavily built, be 
tween 48 inch anu 60 inch swing, the lathe should 
Address, Lalance & Gros 

19 Cliff street, New York 


have a compound rest. 
jean Manufacturing Co.., 








EXOLROYD « CO. | 


Manufacturers of 






“eae _ Shocks and Dis, 


For WACHINISTS, BLACK=MITHS & GAS FITTERS 


STATIONARY ENGINE ORIVING. 

A practical manual for engineers in chat 
tionary engines. By Michael Reynolds 
For sale by Geo. H, Frost, 19 ‘Tribune 
New York City. 


T. NEW’S PREPARED 


ROOFING. 


For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free, 
Agents Wanted. TT. NEW, 38 John Street, New York. 


“OTTO” CAS ENGINE. 





re of s 
Price, $2 
Building 











Manufactured by 


SCHLEICHER, SCHUMM & CO., 33d & Walnut Sts., Philada. 





ERE ESE 
cTJo 
-7IJOHN or ny | 











| In Bos 


| 10in., 


‘The Second Grand Exhibition Fair | 


OF THE 
New England Manufacturers’ and 


Mechanics’ Institute 


Will be held in THEIR MAMMOTH EXHIBITION 
BUILDING, (the Largest in the United States), 


ton during the months of September & October, 1882. 


Affording the best Opportunity for advertising, or 
of introducing tothe public new inventions. Arte | 
ists, Inventors, Producers, Mechanics and Manue | 

facture rs, from eve ry nation, invited to contribute. | 
The product of New England’s hand and brain will | 
be well represented. No charge for space. Blank | 

forms for application to exhibit furnished free, | 
upon application to 


JOHN F. WOOD, Treas., 
38 Hawley Street. BOSTON, MASS. 


Machinery for Sale 


2 15in.by6ft, Back , screw cutting Lathes 
2 18in. by 6 ft. Le = “s " - 
20 in., 26 in. and 30 in. Prentice Drills. 

15in. and 25 in, Gould and Eberhardt Shapers. 





geare ! 


1 No.1 Davidson Steam Pump 


|} 1 72in. Cupola Bottom, 


| 
| 
1200 ft. of 161b. English T Rails, with spikes, in bond, | 
| 


ALL OF ABOVE ARE ENTI8 ELY NEW AND OF | 
BEST MAKE. 





The Cupola Bottom and Rails will be sold very cheap. 


a 


For further particulars address 


COOKE & CO., 
12 (Old No. 6) Cortlandt St. 
NEW YORK, 


DiaMOND BRASS WORKS, 


WoREe, Fa. 





Manufacturers of the 


TORR nH 


These Valves, 
over, have outside screws, | 
insuring great durability 
Can be reground without | 
other tools than wrench and | 
screw driyer. Can be re-| 
packed with steam on either | 
side of valve. All Valves | 
packed and proved before 
shipping. Price as low as | 
the ordinary globe valve. | 


New Quick-Adjusting, Screw-Clamp, Parallel Bench Vist | 


1 inch sail 








rangeable 
a 


Parts interc}! 
Steel Shafts, Screw and 


handle. 





a , WaIMAANOD'FuONS ‘pita 





Address, JOHN THOMSON, 9 Spruce St., N. Y. 


. Almond Drill tuk 


Sold at all Machinists’ 
} Supply Stores, 


T. R. ALMOND, 
84 Pearl St., Brooklyn, N.Y 














MORE THAN 13,000 IN USE, 
Adapted to 


Send for New Illustrated Catalogue, 
‘ A 
GEO. 


8S Liberty Street, 
NEW YORK. 


Every Situation. 


| 92 & 94 Liberty St., 


| | . HEND©Y MACHINE CO. 





F. BLAKE MANF’G CO. 


44 Washington St., 
BOSTON. 





fs the Standard of Exeellence 


AT HOME AND A®ROAD. 
THE A.S. CAMERON 


STEAM PUMP WORKS, 


Foot of Bast 23d Street, New York, “=a a 


“THE DEANE? One PUMPS "SfRiVée 


eRv 





Send for New Illustrated Catalogue. 


————__—_—_———‘°03 —________—_- 


The Deane Steam Pump Co. 


HOLYOKE, MASS. 





54 Oliver St. 


New York. Roston. 


226 & 228 Lake St., —=3 
Chicago. 












The Steam Pumps 


Made by VALLEY MA- 
CHINE CO., Easthamp- 
ton, Mass., are the. 
Best in the World for 
Boiler ‘Yeeding and 


other purneses, 





Grey Iron Castings 


Of superior quality for machinery and other pur- 


poses. Delivered promptly in New York. 
mates given. 


Sedgwick & Stuart Mfg. Co. 
POUCHKEEPSIE, N. Y. 


Castings finished when required. 


A BRADLEY’ z STANDS TO-DAY 


* Without an Equal. 


OVER 700 IN USE. 


Bradley & Co. 


SYRACUSE, N, Y. 





a 












THE 


M. T, Davidson Improved Steam Pump, 


MANUFACTURED BY 


Davidson Steam Pump Co., 


OFFICE & WORKS : 
41 to 47 KEAP STREET, BROOKLYN, N. Y. 


Warranted the Best Pump made 


for all Situations. 


Tth St., Phila.. 97 Libe rty Street _* w Y ck. 














ANVILLE — <qartns. 
na fase PLANERS AND AND sa cT BY 







WOLCOTTVILLE CONN. By.” iy. 
SEND FoR ® CATALOGUE al 


The Hendey Machine Co. 


TORRINGTON, CONN., U. 8. As 
Manville Patent Iron Planers and Shapers, 


15 §- ft. x 16 in.,5 ft. x 
20 in. 8 ft. x 244in. Planers, Amateurs’ 


9 eae, 2 in. Shapers, 3 
Hand pad with chuck and cente 2s, Hollow 


ft. x 


| Steel Spindle Hand Lathes, Brass and Wire Slitters, 


Spring Chuck, and Common Clock Lathes. 
logue gives manv names of neers of ane tants 





FRAN TEOMPSOW, 


Monitor, Hand, Speed and Back Geared 


LATHES. 


Slide 
the finest quality. 


168 CENTRE STREET, N.Y. CITY. 


Rests, Chucks and Brass Finishers Tools of 


Pattern and Brand Letters. 


VANDERBURGH, WELLS & CO. 
Cor. Fulton & Dutch Sts., New York. 





WESTON’S PATENT SAFETY 


PILLAR 





Tender prompt 
Height ot Hoist, 


CRANES, 


ANY CAPACITY. 


Load Always ‘‘ Self-Susta‘ned.”’ 


Handles will nct “ Fly Back.” 


Circulars on ¢ applic ation and full Specification and 
y sulmitted onreceipt of Capacity, 
and Efiective Ridius cesired. 


SOs OCA. see, 


THE YALE LOCK MFG. 60, 


Manufacturers, Engineers and Machinists, 


Principal Office & Works, STAMFORD, Conn. 


SALESROOMS: 


NEW YORK, | BOSTON, 


5% CHAMBERS ST 


224 FRANKLIN ST, 


CHICACO, 


PHILADELPHIA, 
| 64 LAKE ST, 


507 MAKKET STP, 









“STANDARD” GAUGE, 
\ny Size from 4 inch to 6 inch. 
‘B” guaranteed to 1-10000th of an 


‘oo sia * 1-8000th 


inch 


Betts MachineCo. 


WILMINCTON, DEL. 


Manufacturers of 


MEASURING IMPLEMENTS, 


Standard Gauges, 
Measuring Machines, 
Adjustable Reamers. 
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NICHOLSON FILE CO., 


LE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS and SPECIALTIES, 
** Nicholson File Co’s” Files and Rasps. 
** Double Ender” Saw Files. File Brushes, Mile Cards. 
** Slim ” Saw Files. Surface File Holders. 
“© Racer ” Horse Rasps. Vise File Holders. 
Handled Rifflers. Stab Files and Holders, 
Machinists’ Scrapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. I.,; U.S. A. 





DAVE YOU BOWBTS css o» OVOTATBSSU 


oSTHE CONSOLIDATED 
SAFETY=-VALVE COMPANY, 


CAPITAL ~ - 
CHARLES A. MOORE, MARTIN LuscoMB, 
Pres. and Gen, Manager. Sec’y and Treas. 





BLOOLOOO.LOO.~. 


GEORGE W. RICHARDSON, 
Superintendent. 


SOLE MANUFACTURERS OF THE ONLY 


Patent Nickel-Seated “Pop ’ Safety Valve. 


The Only Perfect Safety-Valve made. Approved by the U.S. Board of Supervis- 
ing Inspectors. For Stationary. Locomotive, Marine, and Portable Steam boilers. 

Our Patents ¢ over: ill Safety-Valve $ utilizing g the recoil action of steam, and fam 
iliarly known as ‘“‘Pop”’ Safety-Vaive. (2 Purchasers beware of infringements of 
our patents. SEND FOR DESCRIPTIVE CIRCULAR. 


Salesrooms, 111! Liberty St., New York. 
Manufactory, 51 & 53 Sudbury St., Boston. 


BENT BALL GAUGE COCK IN THE MARKET. 


Each Gauge Cock has four inches of 
Packing. 





Jenkins’ 
One packing will last several 
years. 
A LARGE STOCK CONSTANTLY ON 
HAND. 


, aa FELTHOUSEN. 


MANUFACTURER OF 


HAND and AUTOMATIC CYLINDER OIL PUMPS, RATCHET DRILLS, 


FLUE CLEANERS, &e., &e. 
SALESROOMS, 59 AND G1 WAIN STREET | BUFFALO, N. Y. 








FACTORY, 7 72 2 TO 80 WASHINGTON STREE rT. ) 
DEALERS IN 


H. PRENTISS & COMP ANY. MACHINISTS’, MANUFACTURERS 


AND RAILWAY 
No. 42 Dey Street, New York. 


. Tools & Supplies, 
AKRON IRON —e" 


oO, ©. 
Superior to any shafting in market for the following reasons, viz. 
1st.—It is perfectly straight and round. 2d.—It can be rolle "a ac 
H OT curately to any desired gauge. 3d.— It has the beautiful blue finish 
| & 








of Russia Sheet Iron, rendering it less liable to rust or tarnish than 
shafting of the ordinary finish. 4th.—It will NOT SPRING or WARP 
IN KEY SEATiNG like most of the other manufactured shafting 
sold in the market, and, as a consequence, is admirably adapted for 
LINE AND COUNTER SHAFTING. 5th.—The surface is composed 
of MAGNETIC OXIDE OF IRON, forming a superior journal or 
bearing surface. 6th.—It is made of superior stoc 

Sizes made from 7 % to 3% inches, advancing by sixteenths. Price 
lists, with references and other information, furnished on application 


AKRON IRON CO., Akron, O., Sole Manuf’rs, 
{4 Dey Street, New York, 


ELECTRIC LIGHT. 


THE FULLER ELECTRICAL COMPANY 

b] 
having perfected their system of Electric Lighting, 
are prepared to furnish the Improved Gramme 
Dynamo Electric Machines and Eiectric 
Lamps, either for single lights or for from? to 20 
lights in one circuit. 

This apparatus is unexcelled for durability, 
steadiness of light and economy of power, 
and requires less attention than any other. 

For price list and further particulars, apply to 


THE FULLER ELECTRICAL COMPANY, 


44 East Fourteenth Street, NEW YORK. 


TEWKSBURY AUTOMATIC ELEVATOR GO. 


MANUFACTURERS OF 


PACKAGE AND LIGHT FREIGHT 


ELEVATORS. 


sali tan Foun AT 
! 





Or E, P. BULLARD, 


General Eastern Agent. 











A TaA sir =~ 
} 


| 
Ad ~ 


eee Ar Ras "™y~nrnyY 


Www saassarid 


NEW YORK. 


wase wa bed Wd we wi 
a 


Naud Nee wea v) 


Send for Circulars. 


) WM. SELLERS & CO. 
PHILADELPHIA. 

Shafts. Couplings, Hang- 
ers, Pulleys, Mill Gear- 

ig, ete., Lathes, Planers, 
1 rills, Shape rs, Bolt Cut 
ters, Twedell’s Hydraulic 
Riveters, etc. Railway 
Turntables and __ Pivot 
Bridges. Gifford Inject- 


Machine 
pail 





ors, Sellers’ Improve 
ments. New Patterns 
Simple. Effective. 


Now York Office, 


79 LIBERTY ST. 





C. W. LeCOUNT, South Norwalk, Conn. 
LE COUNT’S HEAVY STEEL poc, 


With Steel Screws. Lath> Made and Hardened. 


JEROME B. SECOR. 


MANUFACTURER OF 





sSmall set of 8 Dogs 
from 3-8 to 2 ine hes, 


DRAWING INSTRUMENTS 
AND MATERIAL, PAPER, &C. 
Ss. WOOLMAN, 


116 Fulton Street, New York. 
Fully priced and illustrated Catalogues. 


) 
No. 14 21. 2in = 
* ee ocean 


G. 


* 16..3 1-2 
: 4 


This Dog is t 0. Qi ra 
1s chet, BB a oy it ge 5 é " e Re fe 7s 
i with any work. ot + pi e +e —— 
eu 4 6h ® 2S 
Be et ee 95 
* ac S&L 95 
>» * 9.198" 1.10 
; $3 “10.119° 1.10 
IMPROVED WIRE FEED SCREW MACHINES, ag {ieee 3.18 
GUN AND SEWING MACHINE TOOLS, Se sisaiae S 
DIES FOR DRAWING, FORGING, BS SMezres co reo 
BLANKING, &c., MADE TO 2h “16319" 2.00 
ORDER. EE «iedias sm 
" ee — o So & “ 19 f ‘ 7) 
Manufacturer of 3 & Fullse t, 19 Dogs, ‘< 3h 
‘ = 5 No 20. 5 1-2in.... 4.25 
THE SECOR SEWING MACHINE s3 8 bom 
5 = SNo. 1. ..38in.. ‘50 
; a6 ~6.:46°..0 @ 
Factory Cor. Broad & Railroad Ave. ae os ec ee 
of “8.2146 95 
BRIDGEPORT, CONN q8 siege: oe 
9 . SD “11...184" 1.25 
e 12 2 Lhd 1, 40 
5 
e 
cy 
& 





small set of 


Set of 12 from 38 to 4 
inches, ®15.0€ 





SCHAFFER & BUDENBERG, 
NEW INJHCTOR 
Worked by Exhaust Stesm Alone. 


Takes the place of Feed Pump. Heater, and by Condens- 
ing the Exhaust Steam removes the Back Pressure. 


UTILIZES A POWER HERETOFORE THROWN AWAY. 


f Works automatically at a steam pressure of less 
than half a pound. Adapted to all pressures. 


LOCOMOTIVES as well as STATIONARY ENGINES. 
WORKS AT BUCKAU,- GERMANY. 


| For 


RECULATOR 





Application of = Slide Valve and Link Motion to Sta- 
. » ) MOULDING 
Also REY, rsible:} MACHINES, 
37 Manufactured by 
wood-cuts and 2t hthographic plates, with coppe rpli ite 
engraving ot the Travel Ses VA NI Kd. Bvo. C ‘loth. $3.00. MORRIS L. ORUM, 


DEPOT GENERAL OF THE UNITED STATES, 
tionary, Portable, Locomotive and Marine Engines. By 
determined without the assistance of a model. With 37 
N NOSTRA AND, 448 North | 2th St., Philadelphia, Pa 


W. HEUFRMAXN, 40 JOHN STREET, NEW YORK. 
eA ei OTIONS. | GONCAVE MOULDING CUTTERS, 
William 8. Auchine loss. De ‘signe sd as a hand-book for 
Mechanical E ngineers. Dimensions of the valve are found 
A D. 
Copies sent, 28 Murray ant 3 ve be alee sasitchanin t® SPECIAL MACHINERY TO ORDER 


W.S8. Auchincloss, 
For Cabinet, Car and Mill Work, 
by means of a Printed Scale, and proportions of the link 
: “MONITOR.” 
a x 





FRIEDMANN’S 


Patent Lijectors, 


OR 


WATER ELEVATORS, 


kor Water 


Pat, Oilers & Lubricators, &, 
NATHAN & DREYFUS, 


Patentees and Manufacturers, 


92 and 94 Liberty Street, 
NEW YORK. 


Illustrated 


Conveying and Liquids, 





A NEW LIFTING & NON-LIPTING INVECTOR, 


BEST BOILER FEEDERS IN THE 


W-RLD Catalogue, 


Send for 





\ 






IT LIBERTY ST NEW YORK 
MANUFACTURERS OF 


STAN DARD MACHINE SCREWS. 


WORTHINGTON STEAM PUMP. 


FOR ALL PURPOSES AND OF ALL SIZES. 


SPECIAL PATTERNS 


For Railway Water Stations, Oil Pipe Lines, Hydraulic Elevators, &c. 


HENRY R. WORTHINGTON. 


a, 239 Broadway, New York. Boston Office, 70 Kilby Street. 





Y/* INJQNId3GN! 


















St. Louis Office, 707 Market Street 
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TW B. HORTON & MON (0. 


Canal St., Windsor Locks, Conn., U.S. A. 


Only Manufacturers of the 


HORTON cir*'vita CH UCKS, 


CAR WHEEL CHUCKS FROM 30 T0 42 | 


Send for Illustrated The vem 
Catalogue. 









patent jaw, with 


— both face 

/ — and bite of 
», 

5 jawsground 
perfectly 
true. 

None genu- 
; ine without 

Aj our trade- 
mark 


“The Horton 
Lathe Chuck.” 


HOISTING ENGINES AND ELEVATORS: 


Safe, Durable and Reasonable in Price. 


Friction Clutch Pulleys and Cut-off Couplings. 





Friction Clutch Pulley,’ 

known as the “ Captain.” is 
the Best in the World for 
connecting the gearing of 
cailender rolls, hoisting coal, 


can connect any amount of 
power, at any speed, without 
slacking the motive power in 
the least, and gives no shoc k, 
is easy to ship and unship, in 
fact, this is the only Clutch 
that can do heavy work satis- 
factorily. 


D. FRISBIE & CO. 
123 North Fourth St., Philada., Pa. 











\WW/000- WORKING MACHINERY, 
BO Universal Wood Workers, Planing, Matching, 
Moulding, Band and Scroll Sawing Machines, 
Carriage, Wagon and Wheel Machinery, etc. 
BENTEL, MARCEDANT & CO., 
HAMILTON, OHIO, U.S. A. 











THE 


GARDNER 


COMPENSATION 


GOVERNOR, 


Unequaled for accuracy. 
safety, convenience, dur- 
ability, workmanship, 
and design, 


Address, 
; ROBERT W. GARDNER, 
= QUINCY, ILL. 


New York Agents, JAMES BEGGS & CO. 





TESTIMONIAL 


HANCOCK INSPIRATOR 


Pirrs AGRICULTURAL Works 
BuFFALO, N. Y., April 26, 1882. 
Tue Hancock INsPIRATOR Co 


\ 


Boston, {Ass 
Gentlemen: 

At your solicitation we were induced 
to make experiments with the Hancock In 
spirator on our Traction Engines, for the 
purpose of testing their reliability for use on 
the road, and being so well recommended by 
your agent, Mr. Randall, we, by his suge 
tion, made the following test, which was even 
more than we ever expect 
be called upon to perform, viz 

Within a space of fifty feet were placed 
6 x 4-inch timber, and alternately, tw: nity 
one pieces of pig iron, on hard ground, 
over which the engine was propelled four 
times, without 
eration of the Inspirator; but it performed 


interfering with th op 


its duty the same as when the cngi 


ne Was at 
rest, thereby not only proving the strength 
of our engine, but also the faithful perform 
ance of the Inspirator, under the most ad 
verse circumstances, 

We therefore cheerfully rec: 
use to all our patrons, and any who are in 


mmend = its 


need of a reliable machine, under all cir 
cumstances, for a boiler feedei We have 
also placed one on our shop boilers, giving 
good results and perfect satisfaction. 
Yours truly 
Levi Bronson 


Ropert W. ArrHen, 


WV 


chucks | 
made that use the | 


We manufacture the “Giant 


logs or freight. Our Clutch | 







No. 9 Dey Street. | 


| 


any engine will} [pamper Regulators 
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WM. T, BATE & SON, GEGGUSON MEIOSIS asia 


CONSHOHOCKEN, PENNA. 
Manufacturers of 


BATES 
PATENT 
oTEAM 





The most Economical, Reliable and Durable. 


A large number of these boilers in use in the best 
establishments and institutions, showing Splendid 
Results in the way of economy, efficiency, dura- 
bility and convenience of cleaning. We refer to 
parties nsing Write for particulars, 





GALGEL LAIHES, Band Saws, Kolary and Station. 
ary Bed Planers, Buzz Planers, Jig Saws. 






ROLLSTONE MACHINE co. 
45 Water St,, Fitchburg, Mass. 


Also a large stock of Second 
Hand Machinery. 





‘THE ALLIGATOR WRENCH, 


Patented Aug. 3I, 1875. 
Teeth cut diagonally. Grips Round Iron or Pipe. | 





| 
| 
| 





| 
AMERICA SAW CO. 


TRENTON, N. J. 


THE DUPLEX INJECTOR, 


THE BEST RQUAT® 
FEEDER KNOWN 


Not liable to get out 
of order. Wills lift 
water 2 feet. Alwa 
delivers water hot 
the boiler. Will start 
when it is hot Will | 
feed water through a | 
heater. Manufac- 
tured and for sale by 
JAMES JENKS, 
Detroit, Mich. 


Holland & Thompson, 


Troy, N.Y. 
Manufacturers of the 


HOLLAND 


| LUBRICATOR 


For lubricating the valves & | 
| cylinders of steam engines. | 
Operating with down. | 
|} ward visible drop. The | 
| Principle of this Lubricator 
| is entirely new ;being the only 
| one manufé nctured operating | 
witha downward visible drop, 
anddoes not conflict with any 
other Patented Lubricator. 
Protected with _ Letters 
\ Fate ent, granted July 5, 1881. 
C A saving of from 50 to 90 
|pe rcent. in cost of —_ 














|. PRExTISS. "& co., 
12 Dey St., New York. 


PORTABLE and STATIONARY, 
ENGINES | 
And BOILERS, | 


5 to 25H. P. Parts duplicate 
and interchangeable, specially 
adapted to run E lectric Light 
Machinery. Send for Circular. 
SKINNER & WOOD, Erie, Pa, | 











and Gage oases | 
MURRILL & KEIZER, BALTO ¢ 





E. GOULD & EBERHARDT, 






Iron aL! 


BUILDERS OF 
IRS 


a 


to 113 N. J. R. R. Ave., Newark, N. J. 






9 


| ADJUSTABLE iit ELVE 


* The Inventors’ Institute, 





aes 


- Conn ; 


aes 


FOR 


Hoboken, N 
- City, N. J. 
Gardiner & Co. » Phosphor- Bronze Smelting Co., Henry Bower, 
Evening Bulletin, Saturday Night, Philadelphia, ’Pa., and nume- 
rous others. 

wy ay Institute Medal awarded for SUPE T oRbat OF 
EVAPORATIVE APACITY 


. Adapted for all Steam Purposes. “ 


Merits have been proved Suriag ten to fifteen years con- 
ant use by such concerns as Ch 


eney Bros., South Manchester, 


; Wallace & Sens, Ansonia, Conn. ‘Wampanoag Mills, 


feetamoc Mills, Sagamore Mills, Fall River, Mass.; Sears’ Build- 
. ing, Boston, Mass.; 


rown & Sharpe Mfg. Co., Providence, R. I.; 
Btowart & Co., Tiffany & Co,, New ¥ ork; Stevens’ Institute, 
Pe J.; Matthiessen & Wiecher’s Sugar Refinery, Jersey 

Wm. Sellers & Co., 8. 8S. White, Daniel Allen, Jno. 


EFFICIENCY, ECONOMICAL C 
GE NE RATING STEAM AND DYNAMIC VALUE OF 


STEAM. Easily transported on mile back. Send for Descrip- 
tive Catalogue. 


HARRISON BOILER WORKS 


15th and WOOD STS., PHILADELPHIA, Pa. 








LL PRESS $7592 
KEY SEATING MACHINE $55°9 | 


SEND FOR CATALOGUE 
TO 
Ww: Pp, DAV! 3 





















POWER PUNCHES, SHEARS. 
FIAMMERS. 


We make over 100 sizes of Punches and Shears, 
Double and Single, varying from 500 to 36,000 pounds 
in weight. and adapted for every variety of work 
The Double mac hine 8 are equal to two Single ones 
as each side is worked independently, Also 


USHIONED HAMMERS 


Of all sizes, unequ: oc ‘d for efficiency and durability 


The Long & Allstatter Co., 


HAMILTON, OHIO. 








COOPER UNION, 
3d & 4th Avenues, 7th & 8th Sts., New York City. 


Recently enlarged, the Inventors’ Institute now | 
embraces, in addition to the suite of rooms oc-| 
cupied by its PATENT LAW DEPARTMENT, the 
I\ DUSTRIAL NEWS, and the officers of the Insti- | 
tute, 9 large halls with full front and entrances both 
on 3d and 4th avenues as well as on 7th and 8th | 
streets. The whole is open free ta the public. 

Attention is invited to the advantages afforded 
for the exhibition under the most favorable aus- 
pices of improved machines, appliances and pro- 
cesses in all lines of industry and especially of new | 
inventions. Ample power is furnished; proper ¢ are | 
is taken of all exhibits. To NON-RESIDENT EX. 
HIBITORS the advantages of an established agency 
in New York are afforded at moderate cost. 

For full portionees acere Ss | 

THE INVENTORS’ INSTITUTE. | 








THikik 


Sate Seite Del 


Adapted to rapid work with small 
drills. Its extreme sensitiveness 
prevents clogging and bre akage 

of drills. Has a swinging table 
with attachment for center drill- 

ing. Instantly adjustable to dif- 
ferent lengths of work. Over 200 
already in use. Send fer circular 


DWICHT SLATE, 


HARTFORD, CONN 




















P, BLAISDELL & C0. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS 





i AO 


SEBCHUTTS &24 Got ARI 


COMPRESSORS, 


ALLEN’S HIGH SPEED AIR 





Allen Seatien. Stationary and Marine Boilers, Hoisting 
Machinery, Patent Evaporators and C Jondensers. 


JOHN Mc]l]LAREN, 
RIVER STREET, HOBOKEN, N. J. 


MACHINERY is: Sens WIRE 


by compression orswaging COLD. Ma- 
chines manufactured under patents owned 
by Miller, Metcalf & Parkin, Pittsbur<h, 
Pa. For machines or informat' on, address 


S. W. GOODYEAR, 
WATERBURY, CONN. 











A. M. POWELL & C0O., 


WORCESTER, MASS, U.S.A. 


. =f 
<S-woopaurys 


TRON WORKING MACHINERY, 





‘NYE OUEST. + 


Toughkenamon, 


Chester Co. 





Sauley ua 
SSV19-LSUId 











BRIDGEPOR R 1 BOILER V ORKS, 


BRIDGEPORT, CONN. 
LOWE & WATSON, Proprietors, 


MANUFACTURERS OF 


The Lowe Patent Tubular Boiler, with and 
without Superheating Drums. Fourteen 
years’ use proves them the most durable 
and reliable boiler known. Gives dry steam. 
The process for combustion of the gases is in 
the construction and setting. Burns any 
fuel; obtains as much result from it as any 
boiler or setting with no more cost, and 
greater durability. 


ag Send for descriptive Cirentor, 





es anvfacturers or 


KORTING'S DOUBLE TUBE INJECTOR. 


OVER 30,000 IN USE. 


g  MO-THE LEADING BOILER FEEDER. 





CIRCULAR, 


SEND FOR 


OFFICES AND 
12th and Thompson Sts., Philadelphia, 
A. F. UPTON, 7 Oliver St., Boston. 
Pate ENGINEERING CO., 709 Market St., St.Louis 


|. F. KENNEDY, 194 15th St., Denver, Col 
1G. R. LOMBARD & CO 1026 Fenwick St ,Augusta,@a, | 


GEORGE A, SMITH, 1419 Maia St., 


OPERATED BY ONE HANDLE. 


WORKING UNDER ALL CONDITIONS. 
WILL LIFT HOT WATER. 


POSITIVE IN ITS ACTION. 


WAREROOMS: 

A. ALLER, 109 Liberty St., New York 

M. C, BULLOCK MFG, CO., 84 Market St., Chicago 
Richmond, Va. 
H, P, GREGORY &CQO.,, 2 California St., San Fran’co, 





Aes aero 
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RY OF HEAT AND 000. TA & MORSE. 


SKY D $. Mea! Woe! 6. 


grade about 25 Ibs. per ou. ft. 
See XS I ic coatuanix STREET, | 
Price, 1 Cent Per Lb. NEW YORK. 


PATENT PLATE PLANER. 





A FIRE-PROOF NON-CONDUCTOR 








Made from Slag of blast furnaces. Encases 
about 90% of its volume of air. Heaviest 
RS | 413 Cherry Street, Philadelphia. 


108 Liberty Street, New York. 


Passenger and Freight Elevators, 


WITH MOST APPROVED 
SAFETY DEVICES. 








Represented in Boston by C. E. KIMBALL. 
New Orleans, La by HUGH W. MONTGOMERY. 
St. Paul, Minn., by ROBINSON & CARY, 
Ogden, Utah, by D. D. JONES. 











Planes 13 Ft. 10 In. Long at One Setting. 
for setting plate. | 


Two separate tools arranged for independent adjustment. Table acts as gauge 
Steel screw fully supported and cannot be sprung or bent. Guaranteed to do the work of tivelve | 
boiler-makers, and more correctly. Made by } 


HILLES & JONES, Wilmington, Del. | 
JOSEPH B. MATTHEWS, 41 Center Market Space, Baltimore, Mid. 


Manufacturer of the MATLINMIEWsSs 


ECKS PATOROP PRESS 


BLAST FORGES o> 


STEEL E-IRON DROP FORCINCS, 


Drop Dies and Special Machinery. 
BEECHER & PECK,NEW HAVENCONN. 











AUTOMATIC HIGH-SPEED ENGINE, 
For Electric-Lights and other purposes requiring steady, reliable power. The best and cheapest in the 
market, 25 H. P. for $500. Send for Circular. 


PATENT FURNACE, 


SAVES FUEL AND INCREASES BOILER 
CAPACITY, 


CORRUCATED CRATE BARS, — 


Suitable for Furnace Coal, 
Screenings, and all kinds of W aste Fuel, 


JAMES MAHONY, 73 Astor House, New York. 


BULKLEY CONDENSER, KORTING 


Fox Lathes, 
Turret Head Lathes, 


AND 


| SWIVEL HEAD ENGINE LATHES, 
GEORGE GAGE, Waterroro.N. Y. 
THE REID DRILL CHUCK 


The Strongest, most Simple 
and greatest Capacity of any 
4 in the market. Sold b vy all 
first-class Machinists’ Supply 
Stores. Manufactured by 





<The ERS AT, 











le 

















SINCLE BELL 
CHIME WHISTLE. 





CROSBY STEAM GAGE & VALVE CO 
J. H. MILLETT, Pres’t. GEO. H. EAGER, Treas, 
GEO. H. CROSBY, Sup’t. WALTER P, CLARK, Sec’y 
Sole Propmetors and Manufacturers of CROSBY'S 
Adjustable ** Pop” Satety Valve, 
Improved Steam Pressure Gage. 
Self-Closing Water Gage. 
improv ed Steam Engine Indicator, 
Sole Manufacturers and General Agents for The ** VIC. 
TORY *? Steam Cylinder Lubricator, “Single Bell Chime 
Whistle,” “‘ Bay State Steam Muffler % and all instruments 
for use on Steam Engines. Boilers. &c., send for particulars, 


Roors 
Wrought ke Nectional Safety Steam Boiler 


ABSOLUTELY SAFE FROM 
EXPLOSIONS. 
Unequaled in Economy 
of Fuel and Rapid 


Generation 0 
Dry Steam. 














For every class of Steam Engines, 
Steam Pumps, Vacuum Pans, &e. 

(ruaranteed to Save 20 to 25 
per cent. of fuel, or gain 25 
to 30 per cent. in power, 


Send for pamphlets, prices, referen- 


ces, &e. 


HENRY W, BULKLEY, 


1499 BROADWAY, N. Y. 








CONDENSER. 


For Steam Engines and Pumps, 
Requires no Air Pump and no found. 
Pe on. Oniy 15 ft. height of water re 

uired from level of water supply to 


bo we or below engine cylinder. Has 


giving full intormation. 


SCHUTTE & GOEHRING, Manut’s, 


Offices and Warerooms : 


12th & Thompson Streets, Philadelphia. | 
A, Aller, 109 Liberty St. New York. 





FRICTION an 


CLUTCH PULLEYS 
D CUT-OFF COUPLINGS, 


JAS. HUNTER & SON, North Adams, Mass. 





FOR 


Steam, Water, Air and Gas, 


Automatically reduces the pres- 
sure in pipes to any desired extent, 


Manufactured by the 


Ross Valve Co. 
652 RIVER ST., TROY, W. Y. 
Simplest! Cheapest! Best! 


Send for Circular. 








GRORGE WESTINGHOUSE, Jr., Pre sident, 
RALPH BAGALEY, Sec ’yand Treas. 
H. H. WESTINGHOUSE. Superintendent. 


The Westinghouse Engine 








Requires neither Atioctmest, Huing, Keying up, 
Packing, Oi‘ing, or Wiping, and Dixpe HS*S ene 
tirely with Skilled Engineers. 2to 150 Horse Power. 


Send for Illustrated Circular. 
THE WESTINGHOUSE MACHINE CO., 


92 & 94 Liberty Street, New York. 
WORKS AT PITTSBURGH, PA, 





Manf, by 
Chas. C, Klein, 


Marshall and Cambria Sis., 
PHILADELPHIA, 

These bearings have been used 
over 12 months without requiring 
attention or replenishing of oil. 
The cheapest kind of oil, while 
it remains fluid, answers as well 
as the most expensive. No tools re- 
= dto attend to the self-oiling 





ee Bete 


Also Shatting, Friction Pulleys, Improved Couplings, &c. 





THOMAS D. STETSON, 
PATENT SOLICITOR & EXPERT, 


No. 23 Murray St., New York. 





WM. MUNZER, 
Manufacturer of 
IMPROVED 


» St AV. cor. 30th $ 


New York, 





RR. WwW. RESZFOoRD, 
Successor to L. B. EATON & REXFORD, 


MECHANICAL ENGINEER & EXPERT, 
11 NORTH 6th ST., PHILADELPHIA 
Importer and Manufacturer of and Dealer in all Des 
criptions of 
TO OT Ss. 
Will furnish Information, Quotations, etc., of TOOLS 


and MACHINERY. The only Exclusive and Practical 
TOOL STORE in Philadelphia. 





DEAN BROS’ 
STEAM PUMP WORKS,| 
INDIANAPOLIS, IND. 


Boiler Feeders, Fire Pumps, BM 
§ Pumping Machinery 
for ali purposes. 








isc harge pipe, instead of 34 ft.,whether | 


fewer narts, and is lower in price than | 
any other condenser. Send for circular | 


‘Steam and Hydraulic Machinery, 


> Self-Oiling Hangers. 


CORLISS. 


All parts interchange- 
able. Easily erected in 
places inaccessible to 
other boilers. Altered or 
enlarged by any ordinary 

machinist. Shipped in 
oe" packages we om under 

1 et Ibs. each. ow ip 
price and first-class in 
material and workman- 
ship 


Over 260,000 H. P. in Use for all purposes. 
‘atalogues and Conclusive References mailed to 
any address. Drawings and full instructions for erec tion 

furnished with each boiler, making errors impossible. 


ABENDROTH & ROOT MFG. CO. “Sioux” 


NEW YORK. 
AGENTS: 


DANBURY, CONN, 


















FIRST CLASS 
Machinists’ Tools, 
F.C. & A. E, ROWLAND, 

NEw Haven, Conn. 
POND ENGINEERING COMPANY, 


ERGIREEES AND CONEEACT 28 OF ALEX. eB Row x 130 Market St ‘Cleveland, Uhio. 


GEO. J. ROBERTS & CO., Dayton, Ohio. 


‘JONES’ PATENT decade PLATES & BOILER SETTING. 


ATTERWN AKE 

60 FULTON ST., NEW YORK. 
Electrical and Intricate Core Work a Specialty. 

Furnish permanent and perfect protection 

to the boiler front and supply heated air at 

the bridge Wall to aid in :ombustion of gases. 
Ask your Boiler Maker for it. 

Manufactured by 


Cohoes Iron Foundry and Machine Co, 
COHOES, N. Y. 


KENSINGTON ENGINE WORKS, (Limited,) 


Vienna and Beach Sts., - - - PHILADELPHIA. 
BNGINELRS AND MACHINISTS 
Manufacturers of 


BUCKEYE automatic ENGINES 


| 
| 











{30 W. Second St., Cinoinnati, 


709 Market St., St. Louis, Mo. P 
Oo. 
SEND FOR CIRCULAR. 











For Middle and South Atlantic States. 
SPECIAL MACHINERY BUILT TO ORDER. 
H. C, Francis, Manager. Joun T. Boyp, Engineer Wm. L. Simpson, Supt. 





Combination Lathe Chucks, 


Both Scroll and Geared. 
Greater capacity. Jaws 
reversible. No projecting 
Move- 

unl: 


Westcott’s 


screws in the rim. 


ments independent, 
versal and eccentric. 


Oneida Steam Engine 
ald Foundry 0. 


ONEIDA, N. Y. 


THE HARTFORD AUTOMATIC CUT- OFF ENGINE. 


Close regulation and best 





Send for circulars. 









Built for Heavy and attainable Economy of 
ie Continuous Work an ‘uel. Circular and Prac 
M adapted to any re tical Treatise on Steam 






quired speed Engineering 


plication. 
The Hartford Engineering 
Company, 
HARTFORD, CONN. 


sent on ap 


New York Office, 
Rooms 72 and 73 Astor 
House. 


Hill, ¢ larke & Co., Agents, 
86 Oliver St., Boston, 








AMERIO CAN 


MAO SHIN: [Ss 
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MORSE TWIST DRILL & MACHINE COMPANY, 


NEW BEDFORD, MASS. 
Sole Manufacturers of 


MORSE PATENT STRAIGHT-LIP INCREASE TWIST DRILL, 








SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 





Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center and 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. e 
All Tools Eixaet to Whitworth standard Gauges 
GRO RO STETCAN Contt ‘ RDWARD S TARER Pres't and Treas 


r. W. MOSS, 


80 JOHN ST., N. Y. 


STEEL x2_FILES, 


EAMMERS. 


Warranted Cast Steel, for Dies, Punches, 
Turning Tools, Taps, Reamers, &c. 


IMP’ D MILD-CENTRED CAST STEEL 


For Taps, Reamers, &c. 


H. BICKFORD, 


Manufacturer of 


Drills 


AN EXCLUSIVE 

SPECIALTY. 
N. W. 

Pike and Front Sts. 


CINCINNATI, 0. 





LAMBERTVILLE IRON WORKS, 
A. WELCH, JR. 
Manufacturer of 








Drills, 








AUTOMATIC STEAM ENGINES, 


Also, Plain Slide Valve Engines. 
Send for Circular. LAMBERTVILLE, NEW JERSEY. 


“THE NATIONAL CHUCK’ 















Corner 





CINCINNATI, 
Ohio, U. 8. A. 


J.A. FAY & CO. 


BUILDERS OF IMPROVED 


Wood- Working Machinery. 


Embracing nearly 400 Machines for 





Planing & Matching, 


Surfacing, Moulding, Tenoning, Mor- 
Lising, Boring, and Shaping, &c. 


Machinists, Engineers, Mode! Waker 


and all an s of Mechanics can find 
TOOLS to suit them at 


184to188 WASHINGTON STREET, 
BOSTON, MASS. 


A. J. WILKINSON & CO. 


CATALOGUES FREE. 


Variety and Universal 


WOOD WORKERS. 


Band, 
Resawin 
Wheel } 


Scroll and Circular Saws. 

Machines, Spoke and 
achinery, Shafting, Pulleys 
etc. All of the highest standard of 
excellence 


DOANE, Pres’t. 





. A 1. LYON, Sec’y. 








TEAM PUMPS, AIR COMPRESSORS, 

Friction Hoisting Engines, Vacuum Pumps 

and Condensers, General Machinery, Steam En 

gines. Capacity to bere cylinders 110 in. diameter 
and turn Fly Wheels of 24 feet. 


The Norwalk Iron Works Co. 


SOUTH NORWALK, CONN, 





New Maven Manf’g Co. 
NEW HAVEN, CONN. 


Lathes, Planers. Drills, &c. 








PORTABLE & 
TRACTION 


ARMSTRONC’S 


IMPROVED ADJUSTABLE STOCK AND DIES 
FOR PIPE AND BOLTS. 


RAMSTRON 


ENGINES 


Stationar 
Engine tg 
Iron and Steel 
Boilers. 
Portable Cir- 
cular Saw 
Mills. 






ANY ciel si 
Vn PATO <0. PATO 
Threshers & Sa 


Separators. 





S. and Whitworth Standard 
Gauyes. Adjustable to all variations in the size of 
fittings. Can be resharpened without drawing the 
temper by simply grinding them. Possessing prac- 
tical advantages appreciated by all mechanics. Cir- 
culars sent free on application. 


Manufactured by F. ARMSTRONG, Bridgeport, Conn. | 


D. SAUNDERS SONS. 


MANUFACTURERS OF THE ORIGINAL 


ILX.L, : 


Pipe Cutting & Threading Machine 


BEWARE OF IMITATIONS, 
None Genuine without our Trade-Mark and Name 
STEAM AND CAS FITTERS’ HAND TOOLS. 


Tapped to the U. 
Send for Catalogue 


and say where 


you saw this, 


FRICK & CO. 


Waynesboro, Franklin Co,, Pa. 








TRADE 





Pipe Outting and Threading Machines, 
For Pipe Mill use a Specialty. 


Send for Circulars, YONKERS, N.Y. 








SHEPARD’S CELEBRAT&L 
$60 Screw Cutting Foot Lathe. 


Foot and Power Lathes, Drill Presses, 
Scrolls, Saw Attachments, Chucks, 
Mandrels, Twist Drills Dogs, agg 

“Sun Light’ ’ Gas Machines, etc nd 
for catalogue of outfits for amateurs or 
artisans. Address 

H. L. SHEPARD & CO., 
wl & BAB VEST, FRONT, STRE E T, 








VOLNEY W. MASON co. 
Friction a, Clutches ana Elevators, 
VIDENCE. Ret 


KATZENSTEIN’S 
Self-Acting 


4 For Piston we i-th 
Stems, &c. 
Adopted and in use by the 
principal Iron Works, En- 
gine Builders and Steam- 
ship Companies within the 
last eight years in this and 

foreign countries. 
L. KATZENSTEIN & €9. 
169 Christopher St, N. Ye 


IMPROVED 


MACKENZIE BLOWER 


MADE BY 


SMITH & SAYRE MFG CO. | 


245 Broadway, New York. 











HAS NO EQUAL 
FOR A PRESS- | 
URE BLAST. 
GIVES A DEFI- 
NITE QUAN- 
TITY OF AIR 
without refer- 


of Cupola. 


SPEED 
POWER 
THAN OR 
ANY OTHER 
BLOWER. 


AND 
LESS 





AT 50 to 100 REVOLUTIONS PER MINUTE. 
SEND FOR PRICES. _ 





“The Only Fertect™ 
BUFFALO 
PORTABLE 
FORGES. 
The Lightest, 
Strongest most 
durable,easiest | 


working, and | 
in every way 


Forge Made. 


BUFFALO 
FORGE C@. 


Buffalo, N.Y. 








WHITCOMB MANFG.CO. 
WORCESTER, MASS. 
Manufacturers of 


Hand & Power She: urs | 
And Punches all sizes. 
Taft's Patent. 
These Shears supersede all 
others for ease in working, 

durability and simplicity. 
















SIMPLEST®& BEST, 
BOILER FEEDER 
MANF’CD BY 


E.TRACY 


SUG SISN™ 12" ST, 
_ PHILADELPHIA PA.’ 


FOR CIRCULA 











WE CHALLENGE THE WORLD FOR ITS EQUAL 


sur oe 2) aoe CS a Wana, 
Schuylkill Falls, Philadelphia. 





_Patentees and Sole Manufacturers of the Excel- 
sior Steel Tube Cleaners. $1.00 perinch. Most lib- 
eral discounts to dealers. Send for circular. 


MACHINE 


moucpbeo GEARING, 


SHAFTING, PULLEYS, Etc. 
Castings or finished work 
at favorable prices. 





reat variety of sizes 
furnished the trade 


Ing 


ALSO, 


LEFFEL TURBINE 
= Water Wheels, 


POOLE & HUNT, 


BALTIMORE, Md. 


PAINE & LADD, 
HALBERT E, PAINE, ) WASHINGTON, 


Late Comm’r Patents. 

STORY B. LADD. D. 
Solicitors of Patents and Attorneys in | 

Petent Cases, 











ence to condition | 


WILL GIVE ANY Y REQUIRED PRESSURE | 


The Best Portable | 


KEYSTONE INJECTOR) 


IMPROVED CRANK PLANER, 


MADE BY 
R, A. BELDEN & CO. 
DANBURY, CONN. 


Av aluable ‘tool for Die 
Work and other planin 
requiring a short and ra id 
or variable stro 

Planes 16 in, 
hizh and wide, and 
has 12 in. stroke, 
with quick retunn 
motion. Hus steel 
screws, wrougbt 
handles, and cut 
gears and pin- 
ions. Power feed 
in all directions. 
















BRIDCEPORT, 
Conn. 


TOHN 1. “WRIGHT, 
Lathes and Planers, 
FROM THE LATE WOOD, LIGHT & C0.’S PATTERNS, 


laving formerly been a contractor in building the 
same, will give first-class work to all who 
favor me with their orders. 


RITCHLEY’S PATENT EXPANDING 


= a 


Vsaereacntl) Tae ie, 








— 


Manufactured by c RITCHLEY & WHALLEY, 
send for Circular. PORTSMOUTH, N. H. 


Ludlow Valve, Mfg. Co. 


OFFICE AND WORKS: 
938 to 954 RIVER ST., 


AND 


67 to 83 VAIL AVE. 








TRAY. me. = 
VALVES~— Double and Single 

Gate, % in. to 48 in. outside 
| 


and inside Screws, Indicator, 


ete., forGas,Water and Steam. 


Also, 


FIRE HYDRANTS. 


SEND FOR CIRCULAR. 


ded ede ded das 


Successor to A. F. PRENTICE & CO., 
Manufacturer of 


MACHINISTS’ TOOLS. 


IMPROVED UPRIGHT DRILLS, 
with Lever Feed, and Wheel Feed with Quick 
Re turn Motion. 








=. 


WORCESTER, 
MASS. 





{ » 








ING MACHINES. 









desired. Automatic cross 
feed, with 6 in. traverse. Ver- 
tical adjustment of table, 
»5 inches, 

For full particulars apply 
to 


BOYNTON & PLUMMER, 
Worcester, Mass. 
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NEWARK, 


HEWES 


GEAR CUTTING MACHINE, 












































Avavust 12, 1882.} 





AMERICAN MA CHIN: Ist. 








WOODBURY, 


Manafacturers of 


Automatic Cut-Of 
Fized Cut-Off 

and flide Valve 

STEAM 
ENGINES, 
Tubular Boilers. 

HEWES & PHILLIPS’ IRON WORKS, 

ps 


Manufactyrers of 








HIGH-SPEED 
ENGINE, 


Both Condensing and 
Non-Condensing, espec- 
ially designed and con 
structed for the Rolling 
and Cotton 
and all establishments 
requiring an absolutely 
uniform and economi- 
cal power. 


Contracts taken tor complete Motive Power Outfits. 





Tubular Boilers and Steam Fittings. 


The ALLEN PATENT 


Mill Trade, | 


15 








MERRICK, President and Treas, 


af GS BOSTWIOK, Secretary. 





BOOTH & PRYOR, THE PORTER-ALLEN HIGH SPEED ENGINE. 


ROCHESTER, N. Y. o. T. PORTER, 


Oo. B. 


Vice-President. 
RICHAR Ds, Superintendent. 


THE SOUTHWARK 
FOUNDRY & MACHINE 
CO., Philada., having 
largely increased its 
facilities is now pre- 
pared to fill all orders 


for the Porter-Aller 
Engine on _ contract 
time. 

Orders solicited for 
Iron and Brass Cast- 


ings in the rough. 
Address the Com- 

pany, 430 Washington 

Avenue, Phila., Pa. 





JARVIS 


STEEL, 





And 130 W. Second St.. 


FOR SETTING 


PATENT FURNACE sréxmesoers. 


Economy of Fuel, with increased c apac ity of steam 

The same 
utilizes the waste gases with hot air on yx Ao the firé. 

Will burn all kinds of Waste 

ing screenings, wet peat. 

slack coal, &e 

Send for 


BERTON & NICKEL, New York Agents, 


ower. 
principle as the SreMANs’ Process OF MAKING 
Fuel without a blast, includ- 
wet hors. sawdust, logwood chips, 
A. F. UPTON, General Agent, 


circular 7 Olivér St. (P. O. Box 3401,) Boston, Mass. 


No. 92 Liberty Street. 


POND ENGINEERING CO., Western Agents, 


709 Market Street, St. Louis, 


Cincinnati, Ohio. 





C. YOURG & CO., Worcesier, Mass, 


W. 
Manufacturers of 


ENGINE LATHES, HAND LATHES, 


Foot Power Lathes, Slide Rests, &c. 





KELLY & LUDWIG, 42.% 218 SEVENTH st. 


PHILADELPHIA, Pa. 


NEW IRON WORKING MACHINERY On Hand or for Quick Delivery. 


Write for prices and particulars. 
ENGINE LATHES. | 22 inch x 2Vinc4o x 4 tt. planer, W neeler. 


38 inch, triple geared (bed to suit). Fitenburg, 10 inch stroke shaper, Fitchburg. 
28 inch sw ing, “7 tvot i Fite hburg. 15 inch stroke crank planer, Blaisdell. | 
26 18 “ Fitchburg. 10 inch stroke shaper, Gould, 
4 6 “ 14 and 16 “ Fitchburg. 15 incn stroke shaper, Gould & Ebernardt. 
2. % qwWandlit * Blaisdell. DRILL PRESSES. 
le ‘ 4 Fitchburg. 60 inch radial drill, double-geared, self-feed, planed 
a He cn 12 : Fitield. and slotted bed-plite with portable table. Best 
19 . - 10 and 12 : or. English make. W eight 4 tons. 
= ‘ ‘ 10 and 12 4 Binisdell. 48 inch rastial drill, self-feed, double gearing 
i : 6 Johuson. slotted aud planed bed. Betts. 
16“ rs 6 and 8 y Fitchburg. 30 inch, back-geared, automatic. Prentice. 
14 24 : 6 and 8 g we Fitchburg. 25 inch, back-geared, self-feed, Fitchburg. 
te i vy Blaisdell. | 25 inch, quick return, Blaisdell 
PLANERS AND SHAPERS. 3 inch, rs Blaisdell & Fiucuburg. 
30 inch x 30 inch x 8 foot, Fitcnburg. | ' 
25 inch x inch x 8 toot, Fitchbury. | 2, 3, and 4 spindle drills, Garvin. 
30 inch x 20 ineh x 10 teot, Hewes & Vhillipr | 16 1uch swing, 5 toot bed, Fox Lathe, Gaze. 
36 inch x 36 inch x 9 ft., planer. 2d hand, guod order | No. 2 (14-144) Bolt Cutrters, Merrimans, 
Wheeler. | Power and Hand Millers, Garvin. 


26 inch x 24 inch x 6 and 7 ft. planer, Wheeler. } 12 inch slotter (swing 56 inch’, Hewes & Phillips. 








NEW & SECOND-HAND MACHINERY. 
JULY 25, 1882. 


MECHANICAL DRAWINGS. 





Copies or Tracings of any class of machinery made 1 Engine Lathe, lain. » 6 ft. Grint & Bogert. New 
pe used in Europe. 2000 designs WOOD & | © - 42in. x14 ft. New. a 
RICHMOND, Mechanical Engineers and 1 ‘“* / 36 in. x 12, 17 and 25 ft. New. 
Draughtsmen. 176 Broadway, N. Y. 1 as 2. in. x 6 ft. In good order. Pond. 
, © se 18iu. x S8tt. -” ae a 
: << en l¢4in. x 6ft. Star ToolCo. New. 
1 ‘ 15in. x 6 ft. = 
Osgood $ Combination Dredge. i. “ 16 in. x 6,7 &8ft. Bridgeport. “ 
ce “ 13in.x 5ft & 6ft. Ames, id 
1 ” -* 1é6in. x6, 7& St. Ames. a 
: 2 sed 18 in. x8 & 10 ft. Lodge & Barker‘ 
a. 6 24in. x 12ft. Perkins. 
1 sie “8 22in. x 18 t. me * 
1 * ee 30 in. x 16 ft. sa sd 
i “ 22in. x 10ft. Fifield. New. 
i. & » llin.x4tt. & 5ft. Prentiss. 
; = #s llinu.x4tt. New. 
1." “A 12in.x5ft. Young. New. 
1 Plain Engine Lathe, \6in, x 4 ft. “s 
1 Engine Lathe, 15in.x4ft. Plain. New. 
1 Fox Lathe, :5in x5ftt. Pike & Dean. ” 


115in. x4tt. Turret Lathe. Lodge & Barker. 














PAYNE’S AUIUMATIC ENGINES, 





Established 1840. 





Sf . 
Spark Arrester. “Verti al Portable. 
Reliable, durable and economical. ei/l furnish a 
horse power with Vy less fuel and wauter than any other 
ngine built, not fitte a with an automatic cut-off, 
Send for illustrated Catalogue c. ¢c., ete. for intorma- 
tion and prices’ gB, Ww, PAYNE & SONS, 
Box 1°30. CORNENG N.Y, 





NEW & SECOND-HAND MACHINERY. 
July 27, 1882. 


1 Engine Lathe, i4 in. swing x 6 ft. bed. 
Hand. New, 

: . Sapo Lathe, 11in. swingx 5ft. bed. New. 

~ Be. © x4. Rew. 

lijn, ** xSft.éin. bet. New. 

‘ Back Geared Foot Lathe, 9 in. swing x4ft. bed, 
with Slide Rest and 2 ¢ ‘hacks, mounted on wooden 
bench. Second-hand Good order. 

2 Leader Foot Lathes. New 


Ashton 


“oe ee 


Brigz’s Foot Lathes. Nos land2. New. 

Polishing ‘ Small and Large. New. 

1 Upr ght Drill, 2 Spindles. Garvin. wi 

1 Sensitive Drill 6s 

3 Light Drilling Machines. si 

A full assortinent of Lathe Attachments, Counter- 


shatta, Chucks, Driils, &c., &c. 
FRASSE & COMPANY “2 Chatham Street. N. Y 


IRON PLANERS, 
DRILLING MACHINES, 
ENGINE LATHES, 
TRON SHAPERS, 
ENGINES & BOILERS 





A GENERAL LIME OF 


IRON AND WOOD WORKING 


MACHINERY. 
TOOLS &SUPPLIES 


In Store and to Arrive. 


O. L. PACKARD, 


Milwaukee, Wisconsin. 





& CF., 


36 OLIVER STREET, BOSTON, MASS., 


STREET, ST. LOUIS, 


IRON WORKING MACHINERY. 


Complete List of Tools for Quick Delivery Furnished on Application. 


12 foot bed, Triple Geared Gleason Engine Lathe. 
Ames Shafting Lathe. 

Powell Shafting Lathe. 

Engine " 


1 Pliner. 28 in. x 288in. x6 ft. Al order 
a: = 36 in xX 361n x 10 ft. Good order, Wheeler 
Guaranteed to excavate 50% more material sons : a + 4 : hn ~ 5 Rg ae es Harriugton 
hard bottom than any other gy a OE 46 i we eain =e A « 
comparative strain sheets, &c., furnishec ‘ tn Oth , 
OSGOOD & MACNAUGHTON, Albany, 1 Pico in Prenti m 
N. Y., successors to Ralph R. Osgood, 1 20m Upnght Drill Prentiss. ed 
Troy N ¥Y. 1 38 in. B. G.S. F. Thompson. New 
1 24in. bil “ Prentiss. New. 
1 3u in. ve ‘es ee 
A A 1 20in. Shaper. Gould & Eberhart. ‘ 
> a 1 15in. Shaper. Hendey. “ 
= 1 Pratt & “ hitney No, 2 3erew Machine. Fair order. 
o_ ud Garv'n Millers Spin¢éle Drills, &c. New. 
fae} 1 Universal Tool Grinder. D. Slate. New, 
1 4 i aul ‘ 1 Schienker Bol: Cutter to take sizes from 4 to 14 
)) inches inclusive. New 
. =— @ as 1 Milling Machine’ Al order. New 
_— 4 {] . « 1. Nur Tepper, 7 Spindles. New. 
~~ — a “a0 Z. if 1 Hand Lathe 12x4,5and6ft. New. 
€ io = A NEW YORK AGENCY OF THE TANITE CO., AND 
pee r os 4 GRANT & BOJERT MACHINE TOOL WORKS. 
¢> , vhs 3 S HH PeeNTISS & COMPANY, #2 DEV STL. VY 
_ QO i - 
. - ' . _ 
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4H So , @#oh & PARTIAL LIST OF TOOLS ON HAND, 
. 4 o UV , 40 inch swing, 
pad a0 U) m™ 98 “ rT: 95 « “ 
oom | 2 — x bm ‘“ ‘6 9 ‘ ‘“ 
r - = ie a S 26 25 * 
4, = a) co 0 > ' 26 “6 “6 a) « ‘6 ‘6 
fy) b 
ey 4, > 0 = ba Iron Planers. 
L — (] 2 27 in. x 24 in. x 6ft. Pond Second-hand. 
=<. > 24 in. x 24 in. x 6 ft. Hendey Machine Co. 
——_ - 22 in. x 20 in. x 5 ft. Wheeler. 
gs 30 in. x 30 in. x 10 ft. Whitcomb Mfg. Co. Planer. 
— 
Severin Lad 


SEND FOR ILLUSTRATED CATALOGUE OF MACHINE TOOLS. 


CRA'S HYDRAULIC GOVERNOR, 


FOR STEAM ENCINES, 


The Most Perfect Governor Known. 
RUNS IN OIL. 


Guaranteed to ae- 
‘od curately regulate 
all classes of  en- 

gine Ss. 


Iustrated and descriptive 
Catalogue sent on application, 
Correspondence solicited. 

W, H. CRAIG & C0., Sole Manufr’s, 


Lawrence, Mass. 








New York Agent— 
A. ALLER, 109 Liberty St. 


CORLISS ENGINES FOR SALE. 


PROMPT DELIVERY. 
One 12 inch Cylinder, 26 inch Stroke. 
One 14 ™ a6 ed 
APPLY TO 


THE GEORGE PLACE MACHINERY C0. 
121 Chambers & 103 Reade Sts., New York. 


Second-Hand & New 
MACHINERY. 


Aug. 1, 1882. 


The following New and Improved Machinist» Tools 
are part of what we have for early delivery 





| 


At once. 
In two weeks. 





1 42 in. Swing, i6ft. bed. New Engine Lathe. Aug.10 
1 361n, “ et, * “ > J 
1 2z in. swing, 13% ft Bed Engine Lathes. 
1 26in. swing, 14 ft.bed. Aug. Ist. 
i@in. © 36. * a“ -« New. 
2 26in. x7 tt. Piamers. New. Aug, Ist. 
1 32in. x8 ft. 5H si Se pt. Ist. 
18:1n, x 10 ft * ” Auy, 
i 38 in. x 19... ** as ae 
lhe following on hand: 
22 in. swing, 11% ft. Bed Engine Lathes. New. 
22in. * 12 ft. - 
in. 8 ff. ” “ a 
19in. ‘* 10 ft. bed. ad 
sam. 8 ft. sed “ 
isin, “ ta: a “ “6 « Tilting carriage, 
15in, $6 6 ft. “ New. 
square Arbor Fox Lathe. New. 
lo5'n. swing, 9 tt. Hand Lathe. New. 
12 1n. ia 6 ft. id * ah 
Win, * 446 ft. Bed Hand Lathe. New 
30 in. x 8 ft. Planers. New, 
261n. x261n. x 6 ft. Plauer. New. 
221n x4tt. Planer. New 
38 in, Swing Upright Drills, B.G. & 8. F. New 
26in. Drill. B.G.&@s.F. New. 
18in. Bench Drili, 
2 Spindle Drill. New. 
4 se “a oy 


s « - Second-Hand. 
“ ‘ “ 

Wall Drills, heavy. 

I2in. Shapers. New 

15 in, oo el 

Pratt & Whitney Hand Miller. 

Sellers Milling Machine. 2d-hand, 

Face Milling Machine. Second-hand, 

Pond’s Double Milliny Machine. @d-hand. 

No, 2 Scre we Mac hine. Wire Feed, New. 

No Brown & Sharpe. 2d-hand 

Screw He my Slotter. Second-hand. 

Second-hand Profiling Machines 

4% in Hyde's Patent Centering Machines. 

Emery Grinder, ¢d-haud, for 10in. Wheels. 

Bolt Pounting Machine. Second-hand. 

Double Nut Tappyr. New Horizontal. 

Horizontal Boring Machine, 10 in. Swing. 2d-hand. 

Betts, No. 2, Power Punch New. 

Vonble Acting Presses, No, 8, nearly new. 

Single-Acting Presses, for power, 

Foot Presses, nearly new 

Medium Power P unching P ress, 

Small a “Presses, 

Foot Punch, with bench. New. 

Lot Pistoi Machinery. Second-hand, 

Grina Stones and Frames. New 

Steam Hamme, Cylinder 6%x12, 2d-hand, 

Lot of Forges 1 Railway Saw Bench, 1 «oot- 
power Circular Saw, 

Coid Rolled Shatting, 
lings, &c., rang 


Second-hand. 60 in 


New 


— - - o es - -~ = 
ah iy Se a NARA RE RATER grip OS Ta i eel Antti 
a ‘ 


Second-hand. 
o 


Palleys, Hangers, Coup- 
store. 


|The George Place Machinery Company 


121 Chambers and 103 Reade Sts., New Yerk. 
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BROWN & SHARPE MFG, C0, The Pratt own Co. 


HARTFORD, CONN., U.S. A: 
PROVIDENCE, R. I. 


ae | ae SUPE 


Machinery ant Tools. | ois ——— u as fe PILLAR SHAPERS, 


Sewing Machine {ie ae Pe Ws, Power Planers 





MANUFACTURERS OF 





This machine, as will be observed by an | . i | 
examination of the cut, is very simple, Machinery A — ‘yg 16x 16 to 48x48 inches square, 
and is well adapted for slotting studs and 9 See a does cane. All 
screws expeditiously. Duplicate bushings, SEND FOR ILLUSTRATED CATALOGUE AND PRICE LIST. 


\ suitable for different sizes of screws, can 
h be fitted to the clamping jaws. The ma- ; 
> chine contains a closet, in which is a rack DROP FO Ri xl N ( us} 
> for holding the various sizes of cutters, 


and also furnishing a place for bushings,| Of Every Description, from 1-16 ounce to 30 Ibs. weight, for 
wrenches, &c. Counter-shaft should run - 


“J - 160 turns per minute. Tight and loose GUNS, Pistols, Sewing Machines, Machinists’ Tools, : 


fe pulleys 6 inches diameter, 2'¢ inches face. 











Weight of machine, with countershaft, 370 AND MACHINERY GENERALLY 
' bs. Price, with everything in cut, $90 ; 7 
SCREW SLOTTING “MACHINE. i The Pioneers as a specialty in this line of business. Estimates given promptly on receipt of models 





Send for Catalogue and Descriptive Circular. 













CAR WHEEL AND AXLE MACHINERY, 


R. R. AND LOCOMOTIVE SHOP EQUIPMENTS. 


THE BILLINGS & SPENCER CO. 
HARTFORD, CONN., U. S. A. 


GRANT & BOGERT, 5 E GARVIN & CO. 


& 141 Centre St., New York. 


FLUSHING, L.I., N. Y. MANUFACTURERS OF 


=a f= FIRST-CLASS 
ute” | MACHINE TOOLS Nusa 10s, 


~ DOUBLE AXLE LATHE” * — Milling Machines, 
Punching Presses of 


NILES, FOOL WORKS. sen cr we 
GRAY’S PATENT 49 IN. LATHE. | sree mAGHINERY, Toor Cutter Grinders, &c. 


DFLPHIA. -PA. » 
Tapping Machines, 
Built to Standard Gauges and Templates, with Special Machinery. Ss. McHENRY, 


i EVERY MACHINE BELTED AND TESTED, 927 FILBERT ST., PHILADELPHIA. SEND FOR NEW ILLUSTRATED CATALOGUE 
7 \ Fine Work Generally Solicited. containing descripti f the abo hines. 
RigoG. A. GRAY, Jr., & 00,17 EAST 8TH STREET, seein <capbonsaatithoete re 


CINCINNATI, QO. 





































































C. H. DELAMATER & CO., 10 Cortlandt St. New York. 
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Babcock & Wilcox Water-tube Steam Boilers. 


Adapted for all Purposes. Safe from 
Explosions. 


3,678 H. P_in use by SINGER ME'G CO., New York; 8,790 
H. P. by HARRISON HAVEMEYER & CU., Philadelphia; 
HP. by DECASTRO & DONNER SUGAR R REEIN- 
G CO., Brooklyn; 4,400 H. P.by AMERICAN G PE 
suc ARCO. Buffalo : 1,350 H. P. by THEJ ESSUP & M 
PAPE co. Wilmmgton; 720 H. P. by R. AN WOOL. 
4 MILLS, New Jersey; 600 H. P. by EBAK 
ROS, MF°G OO., South Bend, Ind., and to OO HP sack 
= all kinds of business, from H. P ne P. each. 
Centennial Sr pomtion Medal awarded this for hig 
est economy and efficiency on test. 
Illustrated Circulars and other desired intormation 
promptly furnished. 


LODGE, BARKER & GO. 


| 
MANUFACTURERS OF | 


18-inch Swing Screw Cutting Engine Lathes, 
189 W. PEARL STREET, CINCINNATI, O. 


IMMEDIATE DELIVEtyY FOR VARIOUS LENGTIIS. 








Having many inquiries for all kinds of Machinists’ Tools, we , ee concluded to sell tools of Eastern 
make, and have put in a stoc k of lathes of different lengths and swing from the ten st Eastern makers. 


Alen onttineoff lathes and centerine machines, drills, planers, etc 
BABCOCK & WILCOX CO. 


Emery Wheels & Grinding Machines. | q:jgmmemee cs oom COCK & WILCOX CO, 
srotHE TANITE CO. THE BUFFALO STEEL FOUNDRY, ®™rrAt® 





















4 am A be Sines sted to us at any of the following addresses, at each of PRATT a LETCHWORTH, Proprietors. 

New York, 42 Dey dt. Pittsb ureh, 137 Firs Av Orders and Correspondence Solicited. 

Chicago, |52 & 154 |.ake St. Indianapolis, Cor. Me aryl land & Delaware | 

See. atin abd Sec ma A New O: U 1 St. Charles | MANUFAOTURER 
i econc ve., South. ty A s, C St. ¢ 

Hirer sets eas, Cor, Unon and 8. Charo | FR a 

Cor. Fee Obert “an isc at ilifornia St. STi ll 

t 209 North Third St *ortland, O 4: tst f 

Bt. ioule. 811 to 819 North Second St. lL jeorpat | recon "4 The’ te Dale St. PAWTUC ~ ET. R. i. = TAPS & DIES 
Cincinnati, Cor. of Pearl 4 Plum Sts. Sydney, N.S. W., 17 Pitt St 





